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Here’s real 


FASTENER POWER 


KAYLOCK: 160,000 PS 


It’s here...a powerful, new Kaylock line...now a whopping 
160,000 psi! Smallest, lightest, strongest all metal self-locking nuts 
ever made. Tailor-made by KAYNAR for 160,000 psi _. 

NAS high tensile short thread screws and bolts. ; 


Latest addition to the KAYLOCK line is the H14 
lightweight hex... best wrench clearance for narrow flanges . -: 
mightiest lightweight yet! 





NEW H14 SAVES MOST IN SPACE «+ SIZE - WEIGH 


STRONGER — Strength to weight ratios increased up to 210%:. 
LOWER — Same low height as NAS 679. Py Ye. &.. 
LIGHTER — 20% to 67% below H10 or NAS679 series hex nuts," 
SMALLER — By 2 to 5 socket sizes than standard AN and is Si 
SPACE SAVER— Narrowest flanges. Moves bolt close to | 

centers for strongest design. “= 
SELF-LOCKING — With patented resilient locking principles 3 ¥ 


MATERIALS~Available in carbon steel for 550°F. app = = ee the 
These configurations also in AMS63 O@iBiides., ae “a 


A286 corrosion resistant steel. Po “4 Se ats Os 


KAYNAR MFG. CO., INC.—KAYLOCK DIVISION 
pi agent ETITIVE pea re- | World’s largest and oldest manufacturer of lightweight, all metal 
app , “Salemies of ‘the fat" Send self-locking nuts. Home office and plant: Write Box 2001, Terminal 

today for Kaynar’s new full. Annex, Los Angeles 54. Branch offices, warehouses & representatives 
£0, a line brochure of 160,000 psi | in Wichita, Kansas; New York, N.Y.; Atlanta, Georgia. Canadian 


self-locking nuts. Distributor: Abercorn Aero, Ltd., 
Montreal, Quebec. (@ KAYLOCK 
All-metal self-locking nuts © 








Announcing—a completely new transparent 
material with the strength of stretched 
acrylic, the clarity of glass and the 
high heat resistance required by 
advanced supersonic aircratt.... 


moshiela 











To appreciate THERMOSHIELD — new transparent plastic 
composite by Goodyear Aircraft—consider these three facts: 


l Canopies and windshields for supersonic aircraft are 
subjected to intense aerodynamic heating. Some trans- 
parent materials can resist such heat. 


Extreme pressure changes during supersonic flight are 

calling for enclosure materials of greater structural 
strength. Stretched acrylic plastics can meet this 
requirement. 


3 Canopy bubbles are being designed for optimum per- 

formance using compound curvatures. Thus, the enclo- 
sure materials must be capable of being formed to contours 
without losing desired properties. Certain processes fulfill 
this need. 


‘ ; Not until now, however, has one product met all 


| three requirements of supersonic flight without 

. sacrifice in optical quality. Its name: 
———_ Tuermosuiep. /t was developed and is now 
being produced by Goodyear Aircraft, a pioneer in the 
field of stretched acrylics and high temperature laminates. 


Basically, THERMOSHIELD is a three-ply laminate using 
stretched acrylic as the high-strength inner shell—a heat- 


EERED PLASTICS —ONE OF THE PRIME CAPABILITIES OF 


THE PRIME ¢ oi. 








and shatter-resistant interlayer designated as Goodyear’s 
“F-3”—and an outside thermal barrier of high-temperature 
transparent material. 


The fusion of these three elements is so com- 
plete that there is no visible distinction between 
layers, and the impact resistance of this new 
material is so great that even 45-caliber gun- 
fire won’t penetrate it —delaminate its plies—or shatter its 
outer facing. 


The result: a major advance in the state of the art. 


Now—THERMOSHIELD can extend the temperature limits of 
transparent canopy bubbles from Mach II to Mach III. 


Now—THERMOSHIELD can bring new protection to super- 
sonic aircraft requiring one-piece canopies of compound 
curvature. 


Now—THERMOSHIELD can be used as an impact-resistant 
barrier for transparent canopies and windshields aloft — 
or as a face guard for military troops on the ground. 


For more information on this major advance in engineered 
plastics —write Goodyear Aircraft Corporation, Dept. 
916AG, Akron 15, Ohio. 


Thermoshield—T.M. Goodyear Aircraft Corporation, Akron 15, Ohio 


SYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 











Now the Navy has a carrier-worthy jet trainer 


For the first time, the Navy can teach its flying cadets 
to make carrier landings and takeoffs in a basic jet 
trainer. 

The T2J Buckeye trainer has successfully passed the 
stiff Navy qualification requirements for carrier air- 
craft. Trials covered a wide range of tests—from ship- 
board handling...to catapult launching...to touch- 
and-go and arrested landings. 

It now joins the Naval Air Basic Training Command 
in Pensacola to train future Navy and Marine pilots. 

The all-purpose T2J gives the Navy a new dimension 
in basic training. Now the cadet can train in a jet air- 
plane from primary through basic, including instru- 


ment flying, armament handling and tactics, combat 
maneuvers, and carrier training. 

The Columbus Division of North American Aviation 
designed and is producing the Buckeye. It has a stall 
speed of under 85 mph, yet can fly at 500 mph. It fea- 
tures North American’s new deck-level ejection system 
— equally effective on the ground or in the air...at any 
speed. Engine and internal equipment compartments 
are all waist-high for quick, efficient maintenance. 

This jet-age addition to the fleet means a broader, 
more efficient training program for the Navy’s jet cadets 
...and better-trained pilots to fly the Navy’s advanced 
supersonic weapon systems. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. fuse 


Columbus, Ohio 








AVIATION CALENDAR 





July 30-31—Sixth Annual Symposium on 
Computers and Data ae Denver 
Research Institute, Stanley Hotel, Estes 
Park, Colo. 

Aug. 4-5—Second Annual Western Regional 
Meeting, American Astronautical Society, 
Ambassador Hotel, Los Angeles, Calif. 

Aug. 5-7—William Frederick Durand Cen- 
tennial Conference on the problems of 
hypersonic and space flight, Stanford Uni- 
versity, Stanford, Calif. 

Aug. 9-12—Third National Heat Transfer 
Conference & Exhibit, University of Con- 
necticut, Storrs, Conn. Sponsors: Ameri- 
can Society of Mechanical Engineers; 
American Institute of Chemical Engi- 
neers 

Aug. 11-13—Wright Air Development Cen- 
ter Symposium on Aircraft Structural 
Fatigue Problems, Dayton Biltmore Hotel, 
Dayton, Ohio. (Confidential clearance 
required; must be filed with the Sym- 
posium Arrangements Committee, WCO, 
WADC, Wright-Patterson AFB, Ohio.) 

Aug. 12-14—Eighth Annual Conference on 
\pplications of X-Ray Analysis, Stanley 
Hotel, Estes Park, Colo. Sponsor: Metal- 
lurgy Division, Denver Research Insti- 
tute 

Aug. 17—First National Ultrasonics Sympo- 
sium, Institute of Radio Engineers’ Pro- 
fessional Group on Ultrasonics Engineer- 
ing, Stanford University, Stanford, Calif. 

Aug. 18-21—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Cow Palace, San Francisco, Calif 

Aug. 23—Downtown Baton Rouge Exchange 
Club's Sky-O-Rama, Baton Rouge, La 
Program includes the Blue Angels and 
military displays, both flying and static 

Aug. 24-26—Gas Dynamics Symposium, 
American Rocket Society, Northwestern 
University, Evanston, Ill 

Aug. 24-26—Institute of the Aeronautical 
Sciences’ National Specialists Meeting, 

(Continued on page 6) 





AVIATION WEEK Including Space Technology 


July 20, 1959 
Vol. 71, No. 3 @ 
Vublished weekly with en additional issue in December by 


MoGraw -Hill Publishing Cc 
(1860-1948), Founder 


Raiph B. Smith, Vice President and Editorial Director : 
Jeough H. Allen, Vice President and Director of Adver 
tising Sales; A. BR. Vemesian, Vice President and Cir 
culation Coordinator. 
8u ptions are solicited enly from persons 
professional interest 


one year. All 


ot Albany 1, N. Y. Printed 
ec igh 959 by Hill Publishing "Co = 
is 4 "- » ne 
All righes reserved. Cable Address: MoGeni- 
"Publications combined with AVIATION 
SPACE Baye are AVIATIO 
AIR AT, ARRONAUTICAL 
tNINEERING and AIRC CRAPS > AL. All rights 
to these names reserved by Moron. Hil) Publishing 
Co. 


Subscribers: Send correspondence and of 
ay AO hay Manager, ee Week, 350 
‘4 





hang 

including postal number. 

label if possible. Allow one month for ‘<o- to be- 
come effective. 


Post master: wigeee cone form 3579 te Aviation Week, 
luding Space T: 330 West 42nd Street, New 
York 36, N. Y¥. 











AVIATION WEEK, July 20, 1959 














A matter of family interest 


Pratt & Whitney Aircraft has a “family interest’’ in what happens to its 
engines throughout their many years of operation. 


When a Pratt & Whitney Aircraft engine leaves our plant it’s as good as 
we can make it. It’s built to stay that way if properly serviced, using replace- 
ment parts that are exactly the same as original parts. 

We are concerned over recent reports of increased use of bogus* replacement 
parts and the potential hazard they present to the dependable and efficient 
operation of aircraft engines. Counterfeit parts are difficult to detect. They 
may look genuine but they could cause trouble. 

As the booklet ““The Problem of Bogus Parts’’, published by Flight Safety 
Foundation, Inc., points out, “Another reason for serious concern is that the 
airworthiness certificate of your aircraft may be suspended or revoked if bogus 
parts are used in its repair, overhaul or maintenance.”’ 

Protect yourself against the problem of bogus parts by specifying original 
manufacturer’s parts, and by dealing with authorized distributors or reputable 
overhaul or maintenance agencies. Don’t take chances by buying your spare 
parts from a source which doesn’t have a family interest in your engine. 


*‘The Problem of Bogus Parts,"’ published by Flight Safety 
Foundation, Inc. A free copy of this informative booklet 
may be obtained by writing to Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut, Attention: Service Manager. 


PRATT & WHITNEY AIRCRAFT 
East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 
Longueuil, P.Q., Canada 





FIX SAVES THREE 
DAY DELAY 


While an F4D Navy Fighter was in 
its final position on the assembly 
line at Douglas Aircraft Company's 
Torrance location not long ago, a 
nutplate was inadvertently knocked 
out in the fuel pump access door 
structure. 


or 


have been required to install another 
nutplate in this closed-out structure 
area since access could only be 
gained by removal of the fuel pump, 
fuel cell and adjacent plumbing. 


An urgent phone call from Douglas 
brought a Hi-Shear Rivet Tool 
pas oad sales engineer with a 
portable hydraulic Power Unit and 
installation Gun to the scene. After 
the Douglas ‘crew slightly enlarged 
the dimpled hole, the Hi-Shear man 
adjusted the Power Unit and Gun 
and installed a Blind Nut .. . in 
three minutes! 


FIND OUT HOW BLIND NUTS AND BLIND 
BOLTS CAN SIMPLIFY YOUR FASTENER REPAIRS 
~~ WRITE FOR COMPLETE DETAILS 


U. &. PATENT PENDING, FOREIGN PATENTS GRANTED 
ANO PENDING * TRADEMARK 


The fix was accomplished without 
removal of any equipment of 
plumbing and the F4D moved on 
schedule. Since then, Blind Nuts 
have been used for similar repairs 
at the Douglas Torrance facility. 


Pe 1 


Hundreds of manhours and 
thousands of dollars have been 
saved by airframe manufacturers 
and airlines through the use of 
stainless steel Blind Nuts and Blind 
Bolts to replace stripped nutplates, 
loose rivets, damaged bolts and for 
modification jobs where the 
conventional approach would 
require the removal and reassembly 
of structural and mechanical 
components. 


Y RIVET TOOL COMPANY 


. TORRANCE CALIFORNIA 


TREET 








AVIATION CALENDAR 


(Continued from page 5) 


a ar Wg on anti-submarine warfare, 
(classified), San Diego, Calif. 

Aug. 27-28—International Commonwealth 
paceflight Symposium, Church House, 
Westminster, London, England. 

Aug. 31-Sept. 2—Annual Army-Navy Instru 
mentation Program (ANIP) Symposium 
and Industry Briefing, Statler Hilton Ho 
tel, Dallas, Tex. 

Aug. 31-Sept. 5—10th Annual Congress, 
International Astronautical Federation, 
Church House, Westminster, London. 

Sept. 1-2—Conference on physical chemis- 
try in aerodynamic and space flight, Uni- 
versity of Pennsylvania, Philadelphia, Pa. 
Sponsors: Air Force Office of Scientific 
Research and General Electric Co.’s Mis 
sile and Space Vehicle Dept. 

Sept. 2-4—1959 Cryogenic Engineering Con- 
ference, University of California, Berke 
ley, Calif. 

Sept. 3-6—National Convention and Aero 
space Panorama, Air Force Assn., Exhibi 
tion Hall, Miami Beach, Fla. 

Sept. 7-13-1959 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 9-11—Sixth Midwestern Conference 
on Fluid and Solid Mechanics, Univer 
sity of Texas, Austin, Tex. Sponsors 
AFOSR / Directorate of Aeronautical Sci 
ences; Office of Naval Research; National 
Science Foundation. 

Sept. 14-15—Titanium Metallurgy Confer- 
ence, New York University’s College of 
Engineering. For information: Dr. Har 
old Margolin, New York University, Uni 
versity Heights 53, New York City. 

Sept. 16-17—Western Regional Meeting on 
Frontiers on Science and Engineering, In 
stitute of the Aeronautical Sciences, Los 
Angeles, Calif. 

7 20-25—14th Annual Conference and 
exhibit, Instrument Society of America, 
Chicago, Amphitheater, Chicago, III. 

Sept. 21-22—Eighth Annual Meeting, Stand 
ards Engineering Society, on Investment 
in Survival, Somerset Hotel, Boston, Mass. 

Sept. 21-25—1l4th Annual Conference & 
Exhibit, Instrument Society of America, 
Chicago, II. 

Sept. 23-24—Engine and Operations Sym 
posium, Airwork Corp., Millville, N. J. 
Sept. 28-30—1959 National Symposium on 

Telemetering, Civic Auditorium and 
Whitcomb Hotel, San Francisco, Calif 
Sponsor: Institute of Radio Engineers’ 
Professional Group on Space Electronics 

& Telemetry. 

Sept. 30-Oct. 2—13th Annual Meeting, 
Southeastern Airport Managers’ Assn., 
Washington Duke Hotel, Durham, N. C 

Oct. 5-7—Seventh Anglo-American Aeronau 
tical Conference, Institute of the Aero 
nautical Sciences, Hotel Astor, New York 

Oct. 5-10—National Aeronautic Meeting, 
Society of Automotive Engineers, the 
Ambassador, Los Angeles, Calif 

Oct. 6-9—Intermational Symposium on High 
Temperature Technology, Asilomar Con 
ference Grounds, Monterey Peninsula, 
Calif. Sponsor: Stanford Research Insti 
tute. 

Oct. 12-16—15th General Convention of 
the International Air Transport Assn., 
Tokyo, Japan. 
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Crosley 


Fire Control Systems 
for the B-52 


New and greater responsibilities have 
been given Avco’s Crosley Division by the 
U. 8. Air Force. Long a producer of fire 
control systems for bombers, including 
the B-47 and B-66, Crosley recently was 
named prime contractor for the ASG-15 
fire control system on B-52 bombers 
ordered for the Strategic Air Command. 


Crosley now has complete responsibility 
for engineering, production and 
performance. Two of Crosley’s large 
plants manufacture, assemble and test 
complete turrets, computers and radar 
units for the ASG-15 system that both 
“searches” and “‘tracks’’ to aim the guns 
that defend the B-52. 


in the months and years immediately 
ahead, many new and ingenious 
improvements will be made in bomber 
defense. Crosley already is at work on 
several, and has achieved remarkable 
results that will be reflected in the bombe 
defense systems of the future. 


Crosley's extensive experience and 
technical capability have made it the 
first name in fire control systems. 


For further information, write to: 
Vice-President, Marketing-Defense Produce 
Crosley Division, Avco Corporation, 

1329 Arlington Street, Cincinnati 25, Ohio 


~ 


OPPORTUNITIES 
FOR ENGINEERS 


Crosley offers excellent oppor- 
tunities to mechanical engi- 
neers with experience in air- 
borne gunnery, and electronic 
engineers with experience in 
fire control, radar and servos. } 
Write to: Director, Scientific 
and Technical Personnel, 
Dept. W-798, Avco/ Crosley, 
1329 Arlington Street, Cin- 
cinnati 25, Ohio. 





Sikorsky 5-62 
-a new look in 
helicopters 


OPERATION: From land, water, shipboard, snow, ice, mud—almost 
anywhere. 

RELIABILITY: Million-hour, time-proved components. 

ADVANCED DESIGN: Increased payload, higher speed, more cabin 
space—all for less weight. 

POWER: General Electric T-58 gas turbine, tailor-made for ’copters. 


THE NEW LOOK: A sleek boat hull—and smoother, quieter, more 
comfortable operation—making new ‘copter converts 
everywhere. 

SIKORSKY AIRCRAFT, Stratford, Connecticut. 

A division of United Aircraft Corporation. 

















HYATT HY-ROLL BEARINGS in each 
of the 4 Pratt & Whitney JT3 jet engines 
help the Boeing 707 cruise smoothly at 
600 mph. Hyatt Bearings Division, 
General Motors Corporation, Harrison, N. J. 


Another Ou! contribution to aviation progress 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 
y 





FOR THE DC-8...A FAIL-SAFE A-C SYSTEM 


weighing less than this family of 3 


Designed by Douglas and J&H engineers, the 
DC-8’s new a-c power system components weigh, 
in total, just 375 lbs. ... less than many a family 
of three who'll board the magnificent jet liner. 

This total system contains four complete electric- 
power plants. Each contains equipment ranging 
from the generator to the current transformers, 
and each represents the ultimate in reliability. All 
are so ideally interrelated as to win a “‘fail-safe”’ 
report from editors of the aviation press. 

Dramatic success of the DC-8 system through 
all phases of its development typifies how the 
J&H organization handles an over-all system 
project. All research, development and production 
are conducted at one location for maximum team- 
work, with no lost motion. 

Whether your system problem is a-c or d-c... 
aircraft, missile or ground support ...J&H has 
the experience and facilities to solve it for you. 
Check into these capabilities by writing to Jack & 
Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 


For each DC-8 engine, J&H provides regulator, 
generator, panel, power relay and other protective 
and control components. 


Back & Heintz. inc. 


SYSTEMS FOR AIRCRAFT, MISSILES AND GROUND SUPPORT 





THE NAVY'S POLARIS: 


DOMMER Legos et tiheick... 


One day soon the U. S. Navy will file a report more fantastic than any sea serpent 
tale we've ever heard. This will be the launching of the Navy’s spectacular Polaris 
missile from a submerged nuclear submarine. Advanced testing is underway; the 
Polaris will be ready for the fleet in 1960. 


Smaller and lighter than other intermediate range ballistic missiles, this formidable 
Lockheed developed weapon features much that is new in advanced electronics. 
It even “thinks” for itself. 


One such “think” device aboard the Polaris is a system developed by Donner 
Scientific Company using as a base a standard Model 4310 Accelerometer. The 
system monitors flight performance like a policeman directing traffic. If, for 
example, in the initial portion of the flight, the missile does not achieve sufficient 
velocity by a pre-determined time, the Donner system aborts the flight. The missile 
gets the go-ahead only as programmed. 


Donner's role in the Polaris project represents another basic 
contribution from an engineering team which specializes in 
accurate systems, interlocking time, acceleration, velocity 
and other inputs designed to meet customers’ requirements. 


Donner welcomes your inquiries concerning the company’s 


capabilities in this and related fields. Write Dept. 057 


DONNER SCIENTIFIC COMPANY 
Conoord, California 





LOW COST MISSILE BAIT! 





0442-AC 


AERONCA TARGET MISSILES PERFORM 
A VARIETY OF MISSION PROFILES... 
WITH SUBSTANTIAL ECONOMY 


The adage “‘practice makes perfect” keynotes today’s concept of missile 
warfare. Against supersonic targets, there isn’t time for “the second barrel’. 
Therefore, extensive operational testing of air defence systems . . . and 
training programs for personnel who operate them . . . must be conducted 
to assure national preparedness. 

To accomplish this requirement at minimum cost, Aeronca has developed 
two expendable, lightweight, high-performance target systems under the 
Design-Tool-Produce envelope concept. These proprietary missile programs, 
the P-106 and P-107, are designed for supersonic performance and accurate 
scoring at all required altitudes, speeds and ranges. And their production 
cost is projected to be substantially less than any current 
target missile system! 

Another Aeronca-produced missile project is Pogo-Hi II E3c. Ground 
launched to high altitudes, this target utilizes a radar reflective parachute 
and an infrared emitter package. It is used as ‘“‘bait”’ for such current projects 
as Nike, Talos, Sidewinder and Falcon. 

With integrated Design, Tooling and Pro- 
duction capabilities, Aeronca can produce 


weapon systems envelopes at either prime 
or subcontractor levels. 


ORICA manufacturing corporation 


GROUND LAUNCHED 1714 GERMANTOWN ROAD ¢ MIDDLETOWN, OHIO 


Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager. 
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GDL. systems management 
equipment for the Federal Aviation Agency 
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MANUFACTURING CUSTOMER SERVICE 
RESEARCH / FLIGHT TESTING / ENVIRONMENTAL TESTING 


GPU's contracts for the FAA's experimental 
data processing centra!i—the heart of 
tomorrow's air traffic contro! system — point 
up the diverse taients required of an effective 
systems manager. 


As prime contractor for this FAA Bureau of 
Research and Development project, GPL 
contributes to the design and assumes 
responsibility for direction, schedules, plans, 
budgets, and the performances of nine 
associated companies. Necessary technical 
capabilities include broad knowledge of 

air traffic control problems, computers, data 
handling, radar, communications, human 
engineering, and ‘systems thinking’’ capable 
of integrating these varied disciplines into 

a practical, workable system. 


The FAA data processing central is but one 
of a number of current airborne and 
ground-based programs reflecting GPL’'s 
capabilities as systems manager. Supporting 
these programs are a ‘‘systems"’ oriented 
technical organization, a ‘‘customer”’ 
oriented management, and a complete 
capability from research, engineering, 

and manufacturing on through to 

customer service. 


The systems management skilis of GPL. are 
available to you. Write for further details on 
the application of these skills to your problem. 


GPL Avionic Division/ airborne navigators/missile guidance/ 
radar/airborne computers/data handling systems/ 
communications equipment/infra-red/ closed-circuit TV. 


ENGINEERS — GPL achievements have opened up some unusual research and deseicpment opportunities. Send resume to Personnel Director. 


4 
GENERAL 


PRECISION 
COMPANY 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, Wi. Y. 
A Budsidiary of General Precision Equipment Corporation 
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HiU-1A 
MOST ADVANCED 
HELICOPTER 


IN THE AIR | 


A Product of Army-Air Force Teamwork 





The Army’s all-new HU-1A is the first turbine- 
powered helicopter to be adopted as standard 
U.S. military equipment. No other helicopter in 
the world has been so thoroughly tested before 
being placed in service. The Air Force con- 
ducted Phases II, IV and V of the program, 
augmenting the Army’s User Test, Desert Test, 
and 1000-hour Logistical Support Service Test. 








The HU-1A has been praised by airmen every- 
where for its simple design and ease of mainte- 
nance. In terms of flyability, loadability and 
over-all performance, it is truly a military man’s 
helicopter. 


This already-service-proven helicopter offers 
outstanding capability in the areas of rescue, 
utility, missile system supply, and liaison. It is 
now in production . . it is available. 








BE 


HELICOPTER CORP. 
FORT WORTH, TEXAS SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


-* 














~ LOCK HOLDS 27.750 LBS. 
/ WITH GEAR COMPRESSED 
96% OF STROKE 


Western Design 








with basic facts about alloy steels. Though much of the 
information is elementary, we believe it will be of interest 
to many in this field, including men of broad experience who 


XXII This is the twenty-second of a series of advertisements dealing 


may find it useful to review fundamentals from time to time. 


Normalizing Alloy Steels 





There are several forms of heat- 
treatment commonly employed in 
the processing of alloy steels. Each 
in its own way modifies the mechan- 
ical properties and structures of 
steel, and each is chosen with a 
definite objective in mind. The five 
usual forms of treatment are nor- 
malizing, annealing, spheroidize- 
annealing, quenching and tempering, 
and stress-relieving. 

In this particular discussion, let 
us consider briefly the purposes and 
effects of normalizing. 

Normalizing is an operation in 
which the steel is heated to approx- 
imately 100 deg F above the upper 
transformation range, then cooled 
in still or agitated air. The basic 
purpose is to refine the prior struc- 
ture produced by variations in fin- 
ishing temperatures encountered in 
rolling or forging. The structure 
resulting from normalizing, being 
more uniform, will help create im- 
proved mechanical properties when 
the steel is subsequently reheated, 
liquid-quenched, and tempered. 

There are times when large steel 
parts (heavy forgings, for example) 
cannot be liquid-quenched because 
of their size. In cases of this nature, 
the heat-treatment must consist of 
single or multiple normalizing fol- 
lowed by tempering. 

High-temperature normalizing is 
sometimes used for grain-coarsening 
low-carbon alloy steels to promote 
machinability. (In high-temperature 


normalizing, steel is heated to more 
than 100 deg F above the upper 
transformation range.) At times it 
is possible to machine a steel in the 
air-cooled condition, the governing 
factor being the alloy content. How- 
ever, the highly alloyed analyses 
may require annealing or tempering 
after normalizing, to decrease the 
hardness. 

It is essential, when normalizing 
is employed, that free circulation of 
still or agitated air be provided. 
When air-cooling of individual bars 
or forgings is not practicable, the 
furnace charge should provide for 
some means of separation, such as 
racks or spacers. 

If you would care to know more 
about normalizing, or any other 
phase of heat-treating, you are in- 
vited to consult with Bethlehem 
metallurgists. They have had long 
experience in such matters, and they 
know how each treating method 
affects the various alloy steels. They 
are always glad to give you any 
help you need. 

And when next in the market, 
please remember that Bethlehem 
makes the full range of AISI stand- 
ard alloy steels, as well as special- 
analysis steels and all carbon grades, 
We can furnish what you need. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distributor; 
Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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Safe, sure sealing is vital in today’s high performance aircraft, missiles and ground support equipment — 
and there is a better way to seal them . . . GASK-O-SEALS. 
The Gask-O-Seals shown here are static seals that can actually provide sealing that will exceed hermetic 
specifications. Yet, they are mechanical, can be removed if necessary, and reused. Controlled confinement of the 
rubber makes them superior to other seals. 
The “typical” applications shown are just a few of the ways Gask-O-Seals are being used, Practical, truly 
economical, no leakage sealing. If you want to seal for sure, find out about Gask-O-Seals, 
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NASA Urges Senate to Restore Funds 


> Glennan warns that any sizable reduction in NASA‘s budget will 
permit Russia to take space leadership. 


Idlewild 707 Mishap Sets Off Probes 


> CAB will try to learn why landing gear arm snapped on takeoff, 
and how airport mobs can be stopped. 


United Aircraft to Link Weather System 


> Development program’s objective is to eventually form an in- 
tegrated high-speed national military-civil service. 
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EDITORIAL 
Space Program in Danger 


COVER: Second Northrop T-38 Talon USAF trainer to enter flight-test pro- 
gram at Edwards AFB, Calif., performs a rollover. The forward underbelly uses 
body camber as a trimming device to eliminate high speed pitch. Underside 
of afterbody was designed flat to simplify landing gear door operation, speed 
brake and access door design, and actuation of horizontal stabilizer. Depres- 
sion at tailpipes of the two General Electric J85 turbojets, rated at about 
2,500 Ib. thrust each, helps reduce drag. This aircraft first flew June 12. First 
T-38, also in flight test, made its initial flight April 10. 
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| DYNA DUA 


Dyna-Soar (for dynamic soaring) is a joint 
project between the Air Force and the NASA, 
and is an attempt to solve the technical prob- 
lems of manned flight in the sub-orbital regions. 
Advance knowledge on the project indicates 
how a boost-glide vehicle can operate from the 
outer fringes of the atmosphere where it can 
maneuver and be recovered undamaged. Studies 
show that by varying the original rocket boost, 








and thus the velocity, and with the control 
available to the pilot, the Dyna-Soar aircraft 
can circumnavigate the earth, followed by a 
normal and controlled landing. Boeing Airplane 
Company, one of the competing companies for 
the development contract for the complete 
boost-glide system, has delegated to RCA the 
responsibility for the development of important 
electronic components of Dyna-Soar. 
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EDITORIAL 





Space Program in Danger 


The national space exploration and research program 
has been placed in serious danger by two thoughtless and 
irresponsible votes in the House of Representatives. The 
first was a secret vote by the House Appropriations Com- 
mittee slicing both the regular Fiscal 1960 budget re- 
guest and the Fiscal 1959 supplemental budget request 
of the National Aeronautics and Space Administration 
by $46 million below what both House and Senate had 
previously authorized. The second was a voice vote by 
the House upholding a nit-picking legal technicality that 
deprived NASA of another $22 million for its current 
fiscal year’s program. 

These actions by the House members, who only a 
few months ago were criticizing NASA officials for not 
seeking more funds and hysterically demanding that the 
U.S. space program outreach the Russians immediately 
if not sooner, were punctuated by a pair of Soviet an- 
nouncements of successful experimental space research 
rocket shots in which various types of animals were re- 
covered (AW July 13, p. 35). The character, frequency 
and recovery results of the Soviet animal space shots 
earry the unmistakable warning of a new stage of advance 
in their space exploration progress and a strong hint of 
something even more spectacular to follow soon. In view 
of all the chest-thumping, outraged indignation and de- 
mands for U.S. action in this field that has come from 
Capitol Hill since Sputnik I went into orbit, it is utterly 
inconceivable to understand the mental processes by 
which these supposedly responsible legislators blithely 
slashed $68 million from a program that has barely be- 
gun technically. 


Congressional Mandate 


As we have pointed out before (AW June 22, p. 69), 
NASA has done a remarkable job in getting ests way 
since last July when Congress passed the National Aero- 
rautics and Space Act by unanimous vote in the House 


and an overwhelming majority in the Senate. At that 


time the Congress demanded: 

“The preservation of the role of the United States as 
a leader in aeronautical and space science and tech- 
nology.” 

This was then and still is a worthy purpose. 

The initial NASA budget request has been modest con- 
sidering the magnitude of the task it has shouldered. It 
requested $485 million for Fiscal 1960 and followed with 
an additional $45 million supplementary request for 
Fiscal 1959 to bolster key development areas where prog 
ress was promising. Its leaders have been remarkably 
frank with Congress in warning that this is a bare 
beginning sufficient only for the organizational and early 
research phase. They have stated clearly that as the 
program gathers momentum and produces results it will 
require as much as $2 billion annually to maintain the 
pace of leadership demanded by the President, the Con- 
gress and the American people. Keith Glennan, NASA 
administrator, who has a reputation as a hard-headed, 
able administrator and certainly cannot be confused with 
the wildly imaginative “space cadet” type, has made a 
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cold, detailed analysis of how these budget cuts which: 
are relatively small in dollars will undermine the pace of 
the key programs aimed at laying a sound foundation for 
future space exploration and capturing the lead in this 
endeavor, now unquestionably claimed by the Soviet 
Union. Mr. Glennan’s analysis is reported in detail on 
page 26 of this issue. He is strongly supported in his 
position by Senate Majority Leader Lyndon Johnson (D_- 
Tex.). 


Wavering Support 


The current mood of the House in capriciously whittl 
ing “‘across the board” percentage cuts from almost every 
phase of NASA operations and nit-picking over the word 
ing of a legal clause is all too typical of the wavering 
support of technical programs in both military and civil 
research that has put this country in the unenviable 
position of losing leadership in some critical fields and 
watching the gap close in others with alarming rapidity. 
It is the type of muddle-headed action that dooms long 
term technical programs to inevitable financial and ad- 
ministrative frustration because of a series of short term 
“whim of the moment” decisions by responsible govern 
ment agencies both in the executive and legislative 
branch of the government. It is there, and not with our 
scientific and industrial leaders, that any responsibility 
should be firmly fixed. 

How indeed can a congressman who has voted for 
these piddling dollar-wise but technically critical NASA 
budget cuts look squarely into the eyes of a Project 
Mercury space capsule pilot who has unhesitatingly 
volunteered to risk his life facing the uncharted dangers 
of the unknown for the benefit of his country and all 
mankind? We wish to exempt from this charge of 
irresponsibility the members of the Senate and House 
Science and Space Committees who have worked so hard 
and effectively to establish and support a national space 
program. 


Senate Decision 


Now the decision is up to the Senate where the NASA 
fiscal bills are being considered by the Senate Appro- 
priations Committee. We hope this group will take a 
more thoughtful and responsible approach to the prob- 
lem and restore all of the House-inflicted cuts. This 
will not only enable NASA to continue a brisk pace in 
its key projects but will also serve as adequate notice to 
the thousands of young scientists and engineers who 
might be attracted to this program that the Congress of 
the United States means what it says and that they can 
look forward to reasonable support if they devote their 
technical lives to this fascinating endeavor. 

If the Senate and a joint conference do not take this 
vital action, the national space program will be in serious 
danger and the full blame for this country’s failure to 
wrest leadership in this field from the Soviet Union must 
be placed squarely where it belongs—on the legislators 
who voted against it. —Robert Hotz 
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WHO'S WHERE 





In the Front Office 


Clyde Williams, vice president and 
treasurer, Temco Aircraft Corp., Dallas, 
Tex., succeeding H. L. Howard. Mr. How- 
ard, retired, was a director, executive vice 
president and treasurer, and co-founder of 
Temco; he is continuing as a director and 
a consultant. 

Maj. Gen. Thomas Randall Rampy 
(USAF, ret.), a director, Vanguard Air and 
Marine Corp., Paoli, Pa. 

Joseph A. Blake, president, and Walter 
H. Dunn, vice seniial and general man- 
ager, Pacific Alloy Corp., El Cajon, Calif. 
Formerly Pacific Alloy Engineering Corp., 
the company is now a subsidiary of Electric 
Steel Foundry Co., Portland, Ore. 

C. M. Martenson, president and general 
manager, Hydraulic Research and Manu- 
facturing Co., Burbank, Calif., a subsidiary 
of Bell Aircraft Corp. 

David D. Coffin, group vice president- 
government, Raytheon Co., Waltham, 
Mass. T. C, Wisenbaker succeeds Mr. 
Coffin as manager of the Missile Systems 
Division. Also: Homer R. Oldfield, Jr., 
manager of the Government — 
Division, elected a vice president; E. Nevin 
Kather, manager of the Microwave and 
Power Tube Division. 

Thomas J. Harriman, vice president, 
Giannini Controls Corp., Pasadena, Calif. 
Mr. Harriman continues as director of 
engineering. 

Jack Warshauer, vice president in charge 
of corporation expansion and development, 
lelecomputing Corp., Los Angeles, Calif. 

Dr. John H. Buck, vice president and 
general manager of Tatnall Measuring Sys- 
tems Co., a subsidiary, and Nuclear Sys- 
tems, a division of the Budd Co., Philadel- 
phia, Pa. 

C. Brooks Barnes, vice president and 
general manager, Waldorf Electronics, 
Huntington, N. Y. 

Col. Horace W. Lanford, Jr., director of 
the Electronics Production Resources 
Agency, Office of the Secretary of Defense, 
Washington, D. C 

Col. Carlos J. Cochrane, Deputy Director 
of Flight Safety Research, Office of the 
Inspector General, Norton AFB, Calif. 


Honors and Elections 


The Air Force has presented the Mackay 
Trophy for 1958 to the Tactical Air Com- 
mand’s Composite Air Strike Force for 
its air defense patrol mission over the 
Taiwan Straits. The trophy is presented 
annually for the “most meritorious flight 
of the year 

Miss Jerrie Cobb, of Aero Design & 
Engineering Co., has been voted Woman 
of the Year in Aviation by the Women’s 
National Aeronautical Assn. 

Lawrence Fleming, head of test instru- 
ment development at Southwestern Indus- 
trial Electronics Co., a division of Dresser 
Industries, has been appointed assistant 
director of the Missile/Space Group of 
the Instrument Society of America 


(Continued on page 95) 
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INDUSTRY OBSERVER 


> Minuteman launch complex at Air Force Missile Test Center is expected 
to have two to four above-ground launch stands plus an underground silo 
and a separate assembly and checkout area. As a safety precaution, large 
solid propellant missiles, including Polaris and Pershing, have their assembly 
and dew cout areas near pads, rather than in the industrial area where liquid 
rockets are assembled. 


> Suggestion has been made by some Project Mercury pilots that operation 
of yaw control for the capsule remain a foot pedal function as it is in aircraft, 
rather than being incorporated in a three-axis sidearm controller. Since 
ankles will be restrained, toe caps have been suggested. Either downward 
or upward foot pressure might transmit a signal sufficient for operation of 
reaction control jets. 


> Advanced Research Projects Agency is interested in establishing feasibility 
of captive (reusable) powered launch systems for intercontinental and 
intermediate range ballistic missiles, anti-ICBM missiles and space probes. 
General Electric Co. probably will be first to study this problem for ARPA. 


> New launch site at Cape Canaveral, Fla., for National Aeronautics and 
Space Administration’s Vega vehicle will consist of a strengthened Atlas 
launch stand and modified Atlas tower and a blockhouse modeled after a 
newer type blockhouse. Vega uses Atlas as its first stage. Site also should 
be able to accommodate NASA’s Centaur, which also uses an Atlas booster. 


> Project Mercury pilots probably will not actually fly capsules launched 
on suborbital trajectories by Redstone boosters. They will go through the 
motions and results will be taped or telemetered for later study. 


>» Dyna-Soar (DS-1) project will require guidance, flight control and land- 
ing control installations, aeromedical laboratories and runway barriers at 
several downrange islands of the Atlantic Missile Range. 


> Environmental study contracts in connection with Minuteman ICBM 
program have been awarded by Ballistic Missile Division to Ralph M. 
Parsons Co., National Engineering Science Co., Kaiser Engineering and 
Moffatt-Nichol. Specific subjects of the contracts have not been identified 
but probably are missile silo and control center. 


> American Bosch Arma is scheduled to run specific tests for Atlas ICBM 
idance in sled trials at Naval Ordnance Test Station track at China Lake, 
Calif. (AW May 12, 1958, p. 92). 


> New Products Division of Corning Glass Works is exploring possible use 
of Srp pyroceram high temperature glass-ceramic material for turbine 
blades. The company believes that when problems in forming the blades 
stemming from pyroceram’s viscosity are solved, it will be possible to supply 
blades capable of operating at temperatures to 1,500C. 


> Main chute for lowering Project Mercury capsule after re-entry is reefed 
initially to attenuate shock of opening. Opening shock is about 3g. 


> Bids have been opened by Army Corps of Engineers for initial construc- 
tion work on two Saturn pads at Cape Canaveral, Fla. Pads are located 
just north of the Titan complex. They use a common blockhouse. 


> Wright Air Development Center flight instrument panel will be used in 
the two-place Convair F-106B (AW July 6, p. 54). Sufficient F-106A and 
F-106B aircraft equipped with the new panel will be available to form a full 
squadron early next year. 


> Drogue parachutes for the Project Mercury capsule have been tested in 
drops of bomb-like shapes from a Lockheed F-104 at Edwards AFB at 
speed of Mach 1 and altitude of 60,000 ft. Tests have led National Aero- 
nautics and Space Administration to substitute another material for the 
nylon used in the chute’s long towline because nylon’s elasticity allowed 
the chute to “breathe” in and out rapidly instead of remaining fully open 
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BARDEN “W’” retainer 
reduces torque peaks... 
eliminates retainer lock 


ACTUAL SIZE 


Low-torque reliability for gyros, synchros and other torque-sensitive components 





“W”" retainer bearings are 
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complete technical infor- 
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An instrument bearing that passes all normal torque tests can develop excessive torque peaks in 
operation. In gyro gimbals, synchros and similar applications the result is erratic component 
performance. To solve this reliability problem, Barden developed the “W” ball retainer. 
Field tested and proved in actual operation, Barden “W” retainer bearings are specified for a growe 
ing number of torque-sensitive applications. + + + Jn gimbals on the Sidewinder they contribute to 
the missile’s reliability. + + + In attitude gyros they save one manufacturer $100 per unit by 
reducing costly teardown. 
Like other Barden advances in engineering and manufacturing, “W” retainers answer a specific 
performance problem. Other Barden Precision ball bearings satisfy such extreme demands as: 
¢ High temperatures (to above 400°F) «¢ Low torque (to 10 dyne-cm. for 2 Ib. load) 
* High speeds (to over 300,000 RPM) © Concentric rotation (to .00005” max. T.I.R.) 
The complete Barden line includes sizes from .0469” bore to over 3” O.D., all manufactured to 
Barden Precision standards of dimensional accuracy, uniformity and reliability. Refer to Sweet's 
Product Design File (8h/Ba) for Barden catalog and bearing selection guide. 
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Holding the Line 


Barring a national emergency, the Fiscal 1961 defense 
budget estimates the Administration will submit to 
Congress in January will probably be about the same 
or even less than submitted for Fiscal 1960. Maurice 
H. Stans, budget bureau director, told the Senate 
Preparedness Committee in testimony recently released, 
that it is entirely possible a wholly adequate budget 
can be developed for the same, or less, than the cur- 
rent budget now under consideration. He said he does 
not accept the presumption that the 1961 defense bud- 
get must necessarily increase. The revised Fiscal 1960 
defense budget estimate submitted by the Administration 
amounted to $39.2 billion, which was boosted another 
$346 million by Senate action last week and sent to 
conference committee. However, Democratic leaders, 
while voting for the bill, criticized the measure as inade- 
quate to meet the nation’s defense needs. 


Vinson Opposes Incentive Pacts 


Rep. Carl Vinson (D.-Ga.), chairman of the House 
Armed Services Committee, is adamant in opposition 
to incentive type contracts now extensively used in air- 
craft and missile procurement. Rep. Vinson unqual- 
ifiedly states that they are “basically bad.” In addition 
to stimulating contractors to inflate costs to obtain a 
premium profit from “savings” effectuated, Vinson says 
that the contractor is assured his profit at the outset. 
Rep. Vinson has named himself to head the House 
representation on a joint House-Senate Armed Service 
Committee which will soon start a major review of 
defense procurement. 


Retired Officers 


Public hearings on allegations of contractor influence 
in defense procurement being held by the House Armed 
Services Investigating Subcommittee, headed by Rep. 
Edward Hebert (D.-La.), will continue through to mid- 
September (AW July 13, p. 35). When sessions are 
resumed this week, after a week’s recess, the subcommittee 
will hear from retired high-ranking military officers who 
have been hired by defense firms. The subcommittee’s 
plan is to hear testimony next from former top civilian 
government officials now working for defense firms, and 
then from the industry executives who have hired ex- 
officers and civilian government officials. The final wit- 
nesses will be spokesmen from a few defense industry 
associations. The subcommittee has sent questionnaires 
to 30 groups, including Aerospace Industries Assn. and 
Air Force Assn. 


Heliport Survey 

U.S. Senate, with an eye on the wide distances 
between Washington airports once Chantilly Airport in 
Virginia is opened for operation, has passed a bill author- 
izing a study covering the construction and operation 
of heliports in the District of Columbia. The bill 
assumes that a need for heliports on sites convenient 
to downtown, government and commercial areas will 
soon exist—if it doesn’t already. Washington National 
Airport, a convenient distance from downtown Washing- 
ton, can not handle turbojet transports because of short 


Washington Roundup 





runways. Baltimore’s Friendship Airport—30 mi. away 
on the other side of the capital—now accommodates 
turbojets serving Washington, and many observers feel 
that it will continue to handle at least a portion of 
Washington flights for some years to come. Chantilly 
which will be ready for turbojets in 1962, is about 
25 mi. from Washington in still another direction. Thus 
within a few years, Washington will have a triangular 
airport configuration very similar to the three airports 
now serving New York, creating a real need for heli- 
copter service. The bill calls for completion of the 
study by June 30, 1960, at an estimated cost of $25,000. 


Another Transport Study 


Commerce Department has made another attempt 
to get another over-all study of transportation under 
way. It awarded four contracts totaling $73,700 to 
R. L. Banks and Associates, Washington, for a study of 
cost structures of different modes of transportation; 
J]. Harold de Veau, Sumner, Md., consultant, to study 
historical development of the Merchant Marine, James 
C. Nelson, economics professor at Washington State 
College, to study requirements for obtaining govern- 
ment franchises; United Research, Inc., Cambridge, 
Mass., to study economic regulation under the Federal 
Aviation Act. 


More Top R & D Posts 


Action on a proposal to authorize additional super- 
grade research and development positions in the Defense 
Department will get underway in the Senate Thursday 
Hearings on the proposal were announced by Sen. Ralph 
Yarborough (D.-Tex.) chairman of the Senate Civil 
Service Subcommittee. A bill to increase the number 
of supergrade positions has already passed the House. 


Pilot Immunity Gone 


Pilots lose their immunity from prosecution under a 
new procedure for reporting near midair collisions. Fed- 
eral Aviation Agency has decided to drop its — of 


voluntary pilot reports of near misses and to follow normal 
investigative procedures used in handling other safety 
programs. This switch has the effect of holding pilots re- 
sponsible for anything they say in such reports, unlike the 
approach adopted by the Civil Aeronautics Board in 
February, 1956 in which near miss reports were accepted 
with the understanding that the name of the pilot and 
flight identification would be held from any possible 
prosecution. This was done to encourage candid report- 
ing. Dropping the program climinates this immunity, 
and FAA says it intends to pursue near miss reports with 
particular emphasis on determining the accuracy of the 
reported facts. Although the FAA action may meet heavy 
objections from various pilot groups, spokesmen say the 
old program tended to exaggerate the near miss picture 
because pilots would often cross-file complaints for fear 
immunity granted the other pilot might result in charges 
being filed against the pilot who failed to file. Actual 
decision to eliminate the voluntary reporting was made 
jointly with the Civil Aeronautics Board which said the 
system had yielded all the useful information possible 
and was not necessary to the Board's air safety regulations 

—Washington staff 
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Space Technology 





NASA Urges Senate to Restore Funds 


Glennan warns that any sizable reduction in NASA’s 
budget will permit Russia to take space leadership. 


By Ford Eastman 


Washington—Any sizable reduction in the National Aeronautics and 
Space Administration budget will permit Russia to take undisputed leader- 
ship in the space technology field, Keith Glennan, administrator, warned 


Congress last week. 


Glennan appeared before a Senate Appropriations Subcommittee to plead 
for complete restoration of the $68.2 million the House cut from NASA’s 
1959 supplemental and Fiscal 1960 budget requests. 


The cuts would not only hamstring 
the U.S. space program, he said, but 
when the already lean NASA budget 
is sliced at a time when the nation 
has barely begun its space effort, the 
world will conclude the U.S. is having 
second thoughts about facing the Com- 
munist challenge in this field. 

The Administration had requested 


$485.3 million for Fiscal 1960, plus 


another $45 million as a Fiscal 1959 
supplemental appropriation. The House 
Appropriations Committee cut the 
combined requests by $45.5 million, 
and technical points of order sustained 
during the debate resulted in a further 
reduction of $22.7 million (AW July 
13, p. 79). 

“Wholesale expression of congres- 


sional support for NASA was evident 
until very recently,” Glennan told the 
committee. “Today, the situation is 
strangely changed, NASA is faced, not 
with having to decline a plethora of 
funds, but with the prospect that vital 
projects will have to be curtailed or 
even put on the shelf because funds for 
them are being denied.” 

Here is what the reduction could 
mean to the national space program in 
terms of time and progress, Glennan 
said: 

e “Development of Vega rocket pro- 
pulsion system might have to be dras- 
tically cut back. A key vehicle in our 
future plans, Vega will be capable 
of placing more than 5,000 Ib. in 
orbit around the earth. It will be one 
of the first space vehicles capable of 
making extensive television surveys on 
the moon’s surface. It will also be used 
for communications satellite relay ex 
periments and will have the capacity to 
launch two-man satellites. It will be 
our first which is capable of matching 
the payload lofting capability of the 
Soviets. 

e“In addition to cutting back Vega, 
we might have to retard Centaur, an- 
other key space vehicle which will be 
able to place more than 8,000 Ib. in 
a 300-mi. orbit and should be capable 
of soft-landing a 730 Ib. scientific pay 
load on the moon. The Defense De- 
partment, as well as NASA, has a strong 
interest in this vehicle. 

e“We would have to eliminate o1 
drastically reduce the $30 million 
needed for the 1.5 million Ib. thrust, 
single-chamber engine. This is a long 
lead-time project to provide in about 
six years time propulsion units capable 
of 6 million lb. thrust. Only with 
this vehicle will it be possible to carry 
our manned expeditions to the moon 
and back. The budget cut will set this 
back at least one year.” 

e “Among other long lead-time items 
on which we would have to reduce the 
pace is Project Rover, which concerns 
the development of nuclear propulsion 
for space travel. 

e “We would have to delay completing 
additions to our tracking and data ac- 
quisition networks. 

e “Even our top-priority Project Mer- 


Cameras to Cover Mercury Pilot, Instruments 


Cameras to record Project Mercury man-in-space capsule instrument readings and the 
astronaut’s facial expressions during orbital flight have been developed by D. B. Milliken 
Co., Arcadia, Calif. Camera at top is 16 mm. and is mounted on seat to focus on instru- 
mentation; camera on panel records pilot expressions. Both operate on a trigger pulse 
of 75-100 milliseconds on 24 v., 0.40 amp. Pilot-observer camera has about 10,000 frames 
and the instrument camera has about 21,000; tentative plans call for sequencing of one 
frame every 10 sec. during orbit and three frames per second dur'ag launch and re-entry. 
Cameras will be used in Big Joe and Little Joe preorbital trials and in Jupiter firings. 


cury, the manned satellite project, would 
certainly be affected if we are to carry 
on with any semblance of a balanced 
program. This, of course, would in- 
crease the probability of the Soviets 
scoring still another ‘beat’ in this aspect 
of space exploration.” 

The degree of success, or failure, of 
the United States space effort as op- 
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posed to that of the Russians, Glennan 
said, will be gravely influenced by what 
Congress decides regarding the NASA 
budget. 

“The goal all of us seek—U. S. su- 
premacy in space—was set by Congress 
last year,” he said, “and reaffirmed this 
vear when Congress authorized the full 
NASA budget request. This authoriza- 
tion reflected the awareness of Con- 
gress that we cannot win the race in 
which we are engaged during this turn- 
ing point in history should we be de- 
prived of the all-out support of our 
legislators.” 

Glennan pointed out that during 
hearings on NASA’s Fiscal 1959 budget 
requests last year, some members of 
Congress raised serious questions about 
not having requested far greater sums 
than the Administration felt was 
needed to organize NASA and initiate 
its programs. 

“What has happened since then to 
give anyone a sense of complacency?” 
he asked. “For I can only interpret the 
action of the House as an indication of 
a lessening in the sense of urgency 
which has been expressed so often on 
the floor and in committees.” 

As evidence that NASA’s Fiscal 1960 
budget has no slack, Glennan told the 
committee that there is not a single 
backup vehicle for any of the scientific 
experiments. 

He said each must be a one-shot 
affair, and if the booster malfunctions, 
NASA would simply have to lay the ex- 
periment aside. 

Glennan also said that while the 
annual budget will grow in the vears 
ahead, it is still his deep conviction 
that space research holds the promise 
that it may soon be paying for itself 
many times over in tangible economic 
benefits and that the U. S. has every 
right to count on developments in 
satellite meteorology, communications, 
navigation and geodetics which will 
dramatically affect the lives of all. 

A research and development program 
of the complexity and magnitude of 
NASA’s also cannot be turned on and 
off at a moment's notice, he said. Hav- 
ing made the decision to enter the 
race, and for many other important 
reasons, the U. S. must pursue with 
vigor an imaginative and well planned 
program. 

Glennan’s plea to restore the funds 
deleted by the House was strongly sup- 
ported by Sen. Lyndon Johnson (D.- 
Tex.), chairman of the Senate Com- 
mittee on Aeronautical and Space 
Sciences, and by members of the Ap- 
propriations Subcommittee. 

Johnson said both the Senate and 
House Space Committees examined the 
NASA program in every detail and, 
based on testimony and deliberations, 
recommended full authorization of the 
$485.3 million for Fiscal 1960 plus the 
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Electric Co. 


on ships. 


Mercury aad for other future projects. 





Mercury Tracking Net Team 


Washington—W orld-wide tracking network for Project Mercury will be built for 
National Aeronautics and Space Administration by a team headed by Western 


Project Mercury trackiag and ground instrumentation network is expected to 
cost more than $25 million. Negotiations started last week between NASA and 
Western Electric on a cost-plus-fixed-fee contract. 

Network will include radar tracking and telemetry installations in Africa, South 
Pacific, Central America, Cape Canaveral, Fla., Hawaii and Southern California, 
plus a station oa an island in the Atlantic, two on islands in the Pacific and two 


Tracking network is to be completed in 1960 and will be designed around exist- 
ing components. All new stations except the one in the Atlantic will be composed 
of van-mounted portable equipment which can be redeployed for later phases of 


Associated with Western Electric as major subcontractors will be Bell Telephone 
Laboratories for system engineering, engineering consultation and command and 
control displays; International Business Machines for computer programiag, simula- 
tion displays and computers; Bendix Aviation Corp. for installation of radar, ground- 
to-air communications, telemetry and site display equipment, and Burns and Roe, 
Inc. for site preparation, site facilities, construction and logistics. Western Electric 
will be responsible for over-all logistics and training and for ground communications. 








$45 million for Fiscal 1959 supple- 
mental. 

“We all know the importance to our 
nation of this space program,” he said. 
“Tt is a new one with many unknown 
areas. But we cannot afford to be com- 
placent and we must provide our coun 
try with the means to be pre-eminent 
in the field, and I therefore urge the 
Committee to support the full amount 
authorized.” 

Sen. John Stennis (D.-Miss.), chair- 
man of the Senate Space Subcommittee 
said he too felt Congress should restore 
the deleted funds and correct the tech 
nicality in language which resulted in 
the additional reduction of $22.7 mil- 
lion in the House on a point of order 
(AW July 13, p. 79) 


Vought Will Develop 
Navy Escape Capsule 

Washington—Chance Vought Air- 
craft, Inc. received a $1 million Navy 
contract last week for development of 
an integrated pilot escape capsule for 
supersonic aircraft. 

Vought will design a cockpit section 
which will allow a pilot to dy without 
the physical restrictions of oxygen mask, 
pressure suit, parachute and other sur 
vival equipment. Basic capsule design 
involves a_ sealed-off, independently 
pressurized pilot area which will sep- 
arate from the aircraft in an emergency. 

Capsule would be boosted from the 
aircraft by rockets, stabilized by fins and 
decelerated by force-sensing drag brakes. 
At about 62,000 ft. and 500 mph., a 
first stage parachute would open, then 
at 14,000 ft. and about 220 mph., a 


cluster of chutes would open to handle 


final descent. Capsule will be designed 
to float and to provide survival equip 


ment for both land, water impacting 

Initial capsule design will be adapted 
to the forward fuselage of the basic 
Vought FS8U-1 airframe Company 
will complete engineering design and 
evaluation of full scale systems, and 
scale models will be tested in wind tun- 
nels and in free flight at National Aero 
nautics and Space Administration's 
Wallops Island facility. 


Soviets Reveal Data 
On Space Currents 


Moscow—Evidence supporting theo 


ries that electric currents in space in 
fluence the earth’s magnetic eld has 
been presented here by Soviet scientists 
during the International Cosmic Ray 
Conference. Western participants said 
that reports on data gathered by a mag 
netometer aboard the USSR’s solar sat 
ellite, Mechta, indicated a predicted 
anomaly in the earth's magnetic field 

A magnetometer was included in the 
instrument payload of the successful 
Pioneer solar satellite launched by this 
country but U.S. scientists say that no 
information confirming the existence 
of the magnetic anomaly predicted by 
these previously unproved theories has 
been published. According to the data 
from Mechta, these streams of electric 
current may be variable in intensity 
and direction depending on the activity 
of the sun 

Other highlights of the meeting in 
cluded presentations by British and 
Japanese scientists on high energy nu 
clear interactions Experiments de 
scribed showed that the number of pi 
mesons produced in nuclear interactions 
decreases when high energy protons 
strike other protons or neutrons at 
speeds exceeding 10" 





New York Attacks Subcontracting System 


By Katherine Johnsen 


Washington—With the support of 
the 43 other members of the Now York 
congressional delegation, Sen. Kenneth 
Keating (R.-N. Y.) last week opened a 
drive for legislation which would require 
maximum competition for major weap- 
on system subcontracts and have the 
effect of breaking up industry teams. 

Sen. Keating protested to a Senate 
Armed Services Subcommittee that at 
present “there is nothing to stop one 
multi-million dollar outfit from sub- 
contracting to another corporation, 
which is also a huge multi-million dol- 
lar outfit. The prime contractor has 
a free hand to subcontract to whomever 
and wherever he wants. 

“With a little mutual back-scratch- 
ing, several huge corporations can cut 
up a whole industry and keep the lion’s 
Share of the work divided up among 
themselves in one particular area of 
the country.” 

Sen. Keating said that Department of 
Defense officials have informed him 
that they have “practically no control 
over the awarding of subcontracts. 

“The prime contractors, not the De- 
fense Department, are the people who 
really have the biggest say in military 
procurement,” he told the subcommit- 
tee. 

The New Yorkers previously intro- 
duced legislation which would require 
the competition of at least two firms 
on all prime contract negotiations 
(AW June 29, p. 25). Their objective 
is to capture aircraft and missile busi- 
ness for the labor surplus areas of New 
York. 

The hearings before the Senate 
Armed Services subcommittee headed 
by Sen. Strom Thurmond (D.-S. C.) 





Astrodyne Ownership 


Los Angeles—North American Avia- 
tion, Inc., plans to acquire the half 
ownership of Phillips Petroleum Corp. 
ia Astrodyne, Inc., solid rocket engine 
research, development and manufactur- 
ing company presently jointly owned by 
the two companies. 

Plans for North American to take over 
Phillips’ half of the company, located at 
Air Force Plant 66 near McGregor, Tex., 
were announced by J. L. Atwood, presi- 
dent of North American. 

Details of the arrangemeats have not 
been completed. However, Astrodyne 
would operate under North American’s 
Rocketdyne Division of Canoga Park, 
Calif., developers and manufacturers of 
large liquid propellant rocket engines. 
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are a forerunner to a major congres- 
sional investigation of defense procure- 
ment by a joint House-Senate Armed 
Services group, now being organized 
(AW July 6, p. 28). 

The House representation on the 
joint committee, named last week, is 
headed by Rep. Carl Vinson (D.-Ga.), 
chairman of the House Armed Services, 
and Rep. Leslie Arends (R.-IIl.), ranking 
Republican on Armed Services. The 
other House members are: Rep. Paul 
Kilday (D.-Tex.); Rep. L. Mendel Riv- 
ers (D.-S. D.); Rep. Richard Lankford 
(D.-Md.); Rep. Toby Morris (D.-Okla.); 
Rep. William Bates (R.-Mass.); Rep. 
William Bray (R.-Ind.); Rep. Frank 
Osmers (R.-N. J.); and Rep. Frank 
Becker (R.-N. Y.). 

The likelihood is that Senate mem- 
bers of the joint group will be mem- 
bers of the Preparedness Subcommittee, 
headed by Sen. Lyndon Johnson (D.- 
Tex.), and including Sen. John Stennis 
(D.-Miss.), Sen. Stuart Symington (D.- 
Mo.), Sen. E. L. Bartlett (D.-Alaska); 
Sen. Styles Bridges (R.-N. H.); Sen. 
Leverett Saltonstall (R.-Mass.); and Sen. 
Margaret Chase Smith (R.-Me.). 


Loose Management 


Meanwhile, General Accounting Of- 
fice focused congressional attention on 
over-charging of Navy contractors and 
loose contract management by Navy. 
A GAO report on spot investigations of 
12 Navy contracts over the past year 
showed excessive costs of $13 million 

although contractors were in a posi- 
tion to know the accurate cost estimates 
at the time of negotiations. A similar 
GAO presentation on the Air Force, 
which showed a total over-pricing of 
$30 million on 14 contracts (AW June 
8, p. 26), spurred Congress to turn 
down all amendments favorable to in- 
dustry in extending the renegotiation 
law and start an investigation of the 
hiring of former military officers and 
influential government officials by de- 
fense industries (AW July 13, p. 35). 

GAO criticized Navy, as it did USAF, 
for its “tendency to accept contractors’ 
representations as to actual costs and 
estimates of future without re- 
quiring its contracting officials and the 
prime contractors to ascertain the cor- 
rectness and completeness of the cost 
estimates used in establishing contract 
prices.” 

In addition to over-pricing on con 
tracts, the GAO report, presented to 
the House Armed Services Investigating 
Subcommittee, headed by Rep. Edward 
Hebert (D.-La.), criticized these 
Navy practices: 

e Allowing a contractor—Cleveland Die 
sel Engine Division of General Motors 


costs 


also 


Corp.—the same rate of profit on major 
subcontracted items as on production in 
its own plant “even though the con- 
tractor would have less responsibility 
and risk and contribute less effort on 
the subcontracted work.” On major 
subcontracts for $19.5 million, the GM 
division was allowed a profit of $2.2 
million. 
© Failing to collect rent from a prime 
contractor—Bell Helicopter Corp.—for 
use of government-owned facilities in 
producing commercial items. 
e Allowing contractors—Birdsboro Ar- 
morcast, Inc.—a profit on rental pay 
ments to the Navy and_ insurance 
required by the Navy for government- 
owned facilities used almost exclusively 
on government work. 
e Allowing a prime contractor—Philco 
Corp.—and two of its subcontractors 
interest-free use of “‘substantial amounts 
of government funds for an extended 
period.” 

The Navy cases of over-pricing re 
ported by GAO included: 
@ McDonnell Aircraft Corp. In estab- 
lishing a firm price for F3H airplanes, 
Navy contracting officials “utilized, 
without adequate evaluation or verifica 
tion, cost data which included dupli- 
cate costs and costs not applicable to 
the contract.”” As a result, GAO said 
costs were excessive by $2.6 million 
Navy has recaptured $1.2 million, and 
GAO has requested that further action 
be taken to recapture the remainder 
e Chance Vought Aircraft. The target 
price negotiated on one contract in- 
cluded labor and other overhead costs 
which were excessive by $1.2 million 
Under the incentive provisions, GAO 
said, these excessive costs resulted in ad 
ditional cost to the government of 
$474,000. Although GAO called the 
matter to Navy's attention, GAO re 
ported to the congressional subcommit- 
tee, ‘Navy took no action to recover the 
excess cost from the contractor at the 
time of final pricing. 
@eAir Arm Division, 
Electric Corp. “Excessive 


Westinghouse 
costs of 





Polaris Test Aborted 


Cape Canaveral—Apparent failure of 
the flight control system aborted the 
llth test of a full scale Navy-Lockheed 
Polaris test vehicle last week. 

In a component systems test flight, 
the AX-ll deviated from its course, 
righted itself temporarily and deviated 
again after first stage separation. 

Second stage then was destroyed by 
ground control approximately 73 sec. 
after lauach. No complete guidance sys- 
tem has yet been flown in a Polaris test. 
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$933,463 were borne by the government 
because the Navy negotiated a price 
based on estimated costs of $14.8 mil- 
lion, when actual costs of $13.9 million 
had been incurred “and this informa- 
tion was available to the contractor be- 
fore negotiations with the Navy were 
undertaken.” 

The Thurmond subcommittee heard 
testimony on three specific procurement 
bills, each with substantial support: 
¢ A measure sponsored by Sen. Salton- 
stall aims to cut out procurement red 
tape to achieve speed in the production 
of advanced weapon systems. It would 
encourage incentive type contracts, brief 
“performance” specifications instead of 
detailed item specifications and weapon 
systems procurement from a single prime 
contractor. Defense Department, repre- 
sented by Perkins McGuire, assistant 
secretary for supply and logistics, en- 
dorsed the general policy of the Salton- 
stall bill, but qualified that Defense 
wants a free hand to vary the type of 
weapon systems procurement and the 
type of specifications. 


¢A measure sponsored by Sen. John 
Williams (R.-Del.) would restrict nego- 
tiation of contracts. All contracts 
would be by competitive bid to the 
lowest bidder unless national security 
and the need for secrecy or complicated 
advanced design made this impossible. 
Negotiations would be reported to the 
Attorney General. McGuire objected 
that this measure “would impose a 
heavy administrative burden on both 
the Department of Defense and the De- 
partment of Justice.” 

e The measure sponsored by the New 
York delegation contains, in addition to 
requirements for increased competition 
in negotiation, policy statements favor- 
ing distribution of defense business “to 
different geographic areas . . .” Me- 
Guire, alarmed at the latter aspect, said 
that it “could reduce the awarding of 
defense contracts to a struggle among 
regional or economic groups ... A 
supplier's technical capability to pro- 
duce a complex weapon must not be 
subordinated to his geographic loca- 
tion.” 


Senate Approves $39.5 Billion 
Fiscal 1960 Defense Fund Bill 


Washington—Fiscal 1960 Defense 
appropriation bill totaling $39.5 billion 
passed the Senate by a 90 to 0 vote last 
week and was sent to conference with 
no major changes in the Senate Appro- 
priations Committee recommendations 
(AW July 13, p. 34). 

Che Senate bill provides $346 million 
more than the Administration requested 
and $746 million more than the House 
had approved earlier. 

Major differences between the two 
versions to be resolved by Senate-Housc 
conferees are: 

The House deleted $162.7 million 
requested for procurement of the Ai 
l‘orce Boeing Bomarc interceptor mis 
sile. The Senate restored $79.9 million 
of the amount requested. Total ap 
proved by the House was $2.4 billion 
and by the Senate, $2.5 billion. 

e For Army procurement of equipment 
and missiles, the House voted $1.2 bil- 
lion. The Senate boosted this to $1.4 
billion, provided $117.8 million ear- 
marked for procurement of the Nike 
Hercules surface-to-air missile is repro- 
gramed for Army weapon system mod 
ernization. 

e The Senate boosted Navy shipbuild- 
ing and conversion appropriations from 
$1.3 billion approved by the House to 
$1.4 billion, including $380 million for 
construction of a nuclear-powered at- 
tack aircraft carrier. The Senate also 
reduced funds for anti-submarine war- 
fare from the amount approved by the 
House. 
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e The House approved $4.1 billion for 
Air Force aircraft procurement, while 
the Senate boosted this to $4.3 billion 
Funds were included for procurement 
of 11 Fairchild F-27s, 35 jet utility 
training aircraft and 14 jet navigation 
training aircraft. 

© For research, development, test and 
evaluation, the Senate voted $1.035 
billion for the Army and $970 million 
for the Navy. This represents a reduc- 
tion from the amounts approved by the 
House in both cases. The amount voted 
for the Air Force was $1.1 billion by 
both Houses and will not be an issue 
at conference. 

¢ The Senate added language in the 
bill, not contained in the House meas- 
ure, which gives the Defense Secretary 
authority to transfer from one ballistic 
missile program to another, with cer 
tain limitations, for the purpose of add- 
ing flexibility. 

e Of the funds available to the Military 
Air Transport Service, the House di 
rected that $80 million be made avail 
able only for procurement of commer- 
cial air transportation. The Senate 
raised this to $100 million and added 
language that would make licensed ait 
carriers not nolding certificates also 
eligible to bid for contracts in addition 
to certificated and supplemental car- 
riers (see p. 30). 

e The Senate also boosted operation 
and maintenance funds for the Air 
Force, Army and Navy over the 
amounts the House provided 


Nike Asp Launched 
In Sun Flare Study 


Pt. Arguello—Sunflare II, high-alti 
tude sounding rocket to study solar 
flares, was successfully launched into 
Pacific Missile Range last week as the 
first in a series of 12 firings being con 
ducted by the Naval Research Labora 
tory. Program is supported by a grant 
from the National Science Foundation 

Purpose of the project is to extend 
studies on the nature of sun flares and 
the processes by which the related ra 
dio “blackout” is produced, and to 
measure X-rays and Lyman Alpha radia 
tion. Project is a continuation of a 
Naval Research Laboratory program 
conducted from San Nicolas Island in 
1957, which found that soft (low en 
ergy) X-rays accompany large flares in 
sufficient quantity to produce absorp 
tion of radio waves 

Present program of rocket flare 
studies at Pt. Arguello is aimed at in 
creasing the scope of information about 
flare radiations to include the 
energetic (hard) as well as the softer 
emissions. Lockheed Solar Physics Ob 
servatory located in the Hollvwoo 
Hills advises Pt. Arguello when a sun 
flare is occurring and a missile is then 
fired with countdown, afte: 
the range is deemed cleared 

Rockets consist of an Asp coupled 
to the Nike booster by a separation ring 
febricated from ductile cast iron. Nik« 
booster carries the Asp to a height of 
about one mile, at which point thrust 
begins to decrease and an acceleration 
switch ignites two blast caps to break 
the separation ring thereby freeing the 
Asp. At approximately 22 sec., the Asp 
has coasted to a height of 50,000 ft 
where barometric pressure switches 
close the firing circuit 

Asp reaches an altitude of 80,000 
ft.. with a velocity in excess of 7,000 
fps. at burnout, then coasts to a peak 
altitude of 150 mi. The rocket then 
falls to earth after a total flight time 
of 8 min. 

Payload weight is 50 lb., which in 
cludes scintillation counters, Geiger 
counters, and ionization chambers to 
map out the full range of the X-ray 
emissions and to reveal the develop 
ment and decay of these ionizing radia 
tions relative to the flare of visible light 

Total weight of the booster is 1,555 
Ib., and length is 20.9 ft. Standard 
Army Nike |, developed by Western 
Electric, is about 12 ft. long, 16.5 in 
in diameter and weighs approximately 
1,300 lb. with fins and coupling. At 
mospheric sounding projectile (Asp), 
manufactured by Cooper Development 
Corp., is 107 in. long, 64 in. in diame 
ter, and weighs 210 lIb., excluding the 
75 Ib. weight of the instrumentation 
cone, and thrust skirt 
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Federal Support Mounting Behind 
National Air Cargo Fleet Concept 


By L. L. Doty 


Washington—l'cderal government 
backing behind plans to revamp basic 
U. S. air cargo policy continued to 
mount last week as the U. S. Senate 
gave its approval to the allocation of 
$100 million for the movement of mili- 
tary traffic on commercial carriers dur- 
ing fiscal year 1960. 

\lthough the amount falls short of 
the $150 million originally proposed 
bv a Senate subcommittee, Senate floor 
debate on the issue disclosed that recent 
moves to strengthen and modernize 
U. S. cargo airlift capability are gaining 
momentum. ‘The proposed $100 mil- 
lion program, a section of the Defense 
Appropriations bill (see p. 29), goes 
into joint conference this week. 

A significant factor behind the Sen- 
ate action is the impact a recently- 
drafted Federal Aviation Agency con- 
cept of a national cargo fleet has had 
on the thinking of government and 
industry officials in the development 
of a sound cargo program—a program 
that could bring a halt to the bitter 
running battle between the airlines and 
Military Air Transport Service for heavy 
shares of military cargo. 

Key to the Federal Aviation Agency 
plan is the development of a cargo air- 
craft that will fly at direct operating 
costs of 3.5 cents per ton-mile and oper- 
ate at 10 cents per ton-mile costs to 
the shipper (AW May 18, p. 25). Pay- 
load should be about 75,000 Ib. 


Common Cargo Needs 


Essentially, the Federal Aviation 
Agency plan, as expounded by Admin- 
istrator .. R. Quesada, is based on the 
theory that low shipping costs will at- 
tract new markets. In addition, Que- 
sada feels that both commercial and 
military cargo are common in dimen- 
sion and weight characteristics so that 
one type of airplane will serve all cargo 
requirements 

the plan calls for a “hard core’’ mili- 
tary cargo flect that would be used in 
direct support of emergency wat plans. 
Routine cargo support would be pro- 
vided by a commercial cargo fleet in 
peace and war that would consist of 
economical and “uncompromised” all- 
cargo aircraft adaptable to the common 
military and civil needs. 

Quesada has taken the lead in work 
ing with industry and other government 
agencies, including the National Aero- 
nautics and Space Administration, to- 
ward the development of an optimum 
cargo aircraft. 

Here is a summary of the support 
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Quesada has recruited behind his plan 
to develop a joint military-civil cargo 
plane: 

eSenators A. S. Mike Monroney 
(D.-Okla.) and Stuart Symington 
(D.-Mo.) have urged the Department 
of Defense to take action toward devel 
oping a cargo plane as essential “not 
only in terms of our specific defense 
needs but also if we are to maintain our 
international leadership in commercial 
aviation.” During the recent Senate de- 
bate the earmarking of military traffic 
for commercial carriers, Monroney 
noted that the bill “. . . is to help the 
U. S. have an airlift that is a little bit 
more modern than a wornout DC-3.” 
e Civil Aeronautics Board Chairman 
James Durfee noted that failure to de- 
velop an all-cargo aircraft has caused 
concern to the Board “‘because we are 
of the firm view that the vast potential 
for air cargo will not be fully exploited 
until such an aircraft is produced for, 
and used by, the civil air carriers.” 

e Air Force Secretary James Douglas 
gave his support to the development of 
an efficient cargo program and then later 
noted that “as a long-range objective, 
subject to the availability of modern, 
economical long-range commercial cargo 
aircraft, civil cargo airlift should be con- 
tracted for in peacetime to support, to 
a substantial degree, the overseas logis- 
tic supply.” 

e Assistant Secretary of Defense for 
supply and logistics Perkins McGuire 
recently stated that the “lack of a pure 
cargo aircraft is one of the principal 
limiting factors in the development of 
the air cargo industry” and that such 
an airplane would be a significant de 
fense asset 

© Seaboard & Western Airlines has pro- 
posed a cargo program that has been 
closely keved to the Quesada plan. It 
calls for a fixed tariff to replace the bid 
ding system now used to determine the 
issignment of military trafic to commer 
cial carriers (AW July 6, p. 25). Re- 
cently, the Civil Aeronautics Board 
termed the exemption principle, which 
permits carriers to bid against one an- 
other for traffic, “destructive.” 


Carrier Qualifications 


In his plan, Quesada does not define 
the types of carriers which are to be 
included in his proposed national air 
cargo fleet. ‘This issue was raised when 
Sen. Clair Engle (D.-Calif.) introduced 
an amendment to the appropriations 
bill that would permit all carriers, in 
cluding those which do not hold certifi- 
cates as supplemental carriers, to partici- 
pate in the $100 million plan. 


Quesada has conceived his national 
air cargo fleet as serving national policy 
essentially as the Maritime Service has 
served in the past. He emphasizes that 
development of an effective cargo fleet 
which would serve military as well as 
civil requirements “can be generated 
outside military budgets, thus avoiding 
direct competition with weapon sys- 
tems (procurement).” 

In his program, he charged that the 
“U.S. does not have a capable, effective, 
economical and responsive air logistics 
capability to support military operations 
in a limited war situation.” 

These views have been echoed by 
Sen. Monroney, who, in his joint state- 
ment with Sen. Symington, had this to 
sav: “Some indication of the inadequacy 
of the present airlift is indicated by the 
fact that 42 of 273 available C-124s and 
weeks of time were required to place a 
handful of troops in Lebanon, even un- 
opposed, and essential equipment for 
effective combat capability was still ar- 
riving after the withdrawal had been 
ordered months later. Likewise, some 
30 C-124s were required to airlift one 
small squadron of F-104 fighters to 
Formosa.” 


Canadian Breakthrough 


Quesada referred to the sale of fleets 
of Canadair CL-44 turboprop cargo air- 
craft to Flying Tiger Line and Seaboard 
& Western under a loan guaranteed up 
to 80% by the Canadian government 
as “a technical and financial break- 
through of national consequence.” He 
added: ““The operational success of this 
aircraft will place Canada in an enviable 
position in the cargo industry through 
out the world. The potential air cargo 
market will, we believe, ‘explode’ imme- 
diately after the introduction of this 
aircraft.” 

Quesada warned that the U. S. is ina 
“most unfavorable position” in the de 
sign and manufacture of a true cargo 
aircraft capable of producing low ton- 
mile cost to the user and then noted 
“It behooves the U. S. government to 
stimulate by the most appropriate 
means the development of this capa- 
bility. It appears likely that given the 
development of a suitable aircraft, mini- 
mum government activity and makxi- 
mum private enferprise could produce 
the required capability at the least cost 
to the taxpayer and the greatest benefit 
to the nation’s economy and welfare.” 

Here is Quesada’s final summary of 
his plan for a national air cargo fleet: 

“We anticipate that government as 
sistance in the area of guaranteed loans 
and perhaps in contribution to dev elop- 
ment costs of a suitable aircraft would 
be all that would be needed to assure 
the healthy creation and operation of a 
national air cargo flect with the ability 
to foster national objectives on a global 
basis.” 
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Pershing May First Be Deployed in Italy 


By Cecil Brownlow 


Verona, Italy—First operational units 
of the Army-Martin Pershing 800-mi. 
solid-propellant missile may be stationed 
behind the mountain passes of north- 
ern Italy, manned by forces of the 
U. S. Southern European Task Force 
(SETAF). 

A number of Army officials at 
SETAF headquarters here believe that 
their command will be the first to re- 
ceive the Pershing because of the rela- 
tive invulnerability of the area, coupled 
with the fact that U. S. units trained 
in missilery already are on hand. 

With the Soviet Union and its satel- 
lite complex the most probable imme- 
diate targets in any war, nuclear or 
conventional, these officials contend 
that there are only three logical areas 
within the North Atlantic Treaty Or- 
ganization for the establishment of 
Pershing units—northern Italy, Asian 
Turkey and the eastern reaches of West 
Germany. Immediate vulnerability of 
the latter two to both land and air at- 
tack, they contend, should give the 
SETAF area top priority. 

One top SETAF officer says, “north- 
ern Italy units could stay alive longer 
than any other place you can find in 
Europe and still reach out to an area 
where we could do major damage.” 

An 800-mi. arc from probable sites in 
this area extends beyond Kiev and 
reaches into Latvia, Lithuania and all 
of the satellite countries. 

As an interim weapon before the 
emergence of Pershing, officers of 
SETAF’s combat arm, the First U. S. 
Army Missile Command, hope to re- 
ceive the 200-mi.-range Sergeant solid- 
propellant missile to replace its present 
force of two battalions equipped with 
80-mi.-range Corporals. 


Missile Command authorities obvi- 





NATO Missile Units 


Paris—Original United States proposal 
to locate six intermediate range ballistic 
missile squadrons in Europe under vari- 
ous national commands has now been 
reduced to four, including two Jupiter 
squadrons designated for Italy. Other 
two of four squadrons probably will be 
located in Greece and Turkey. 

All four squadrons will operate under 
North Atlantic Treaty Organization com- 
mand and give NATO a substantial stra- 
tegic capability for the first time. Funds 
originally scheduled for two squadrons 
that have been cut from the planning 
will be funneled inte research and de- 
velopment work for follow-on missile 








systems. 
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ously are not happy with the liquid- 
propellant Corporal. Its commander, 
Col. Melville B. Coburn, describes it as 
“an obsolescent if not obsolete piece 
of equipment. . . . In a way it’s like a 
woman driver. It’s all out or stop... . 
You're either bang on the target or else 
you're liable to be 80 mi. away in the 
wrong direction.” 

The Corporal system also is cumber- 
some, requiring 17 heavy support vehi- 
cles, and hardly fits into Col. Coburn’s 
belief that his command must be truly 
mobile if it is to survive long enough 
after the outbreak of war to successfully 
carry out its mission. 

To try and make the best of the situ- 
ation at hand, Col. Coburn’s two bat- 
talions envision carrying out all but two 
hours of the necessary 12-hr. checkout 
and fueling phase for the Corporal at 
a “hide point” and then trundling the 
missile to another area for the actual 
launch. This helps, but 10 of the 17 
vehicles still would have to tread their 
way tortuously over the narrow, moun- 
tainous roads of northern Italy from 
the “hide point” to the launch area. 

With sufficient warning, the Cor- 
poral could be kept fueled and at the 
final two hours of countdown for a 
period of 27-28 days. Within this 
framework, the countdown time can 
be further narrowed to 15 min. for two- 
hour periods before its Gilfillan guid- 
ance system has to be checked and 
corrected to compensate for the effects 
that outside temperature changes im- 
pose on the unit. 

Number of vehicles needed for the 
Sergeant would be considerably less— 
the three guidance vans needed by the 
Corporal, for example, would be re- 
duced to one, and the three fueling 
trucks could be eliminated entirely. 
Also, it would not be necessary to have 
the Sergeant guidance van accompany 
the missile to the actual launch site as 
in the case of the Corporal. The solid- 
propellant, longer-range Pershing would 
have similar advantages. 

One positive step the Missile Com- 
mand is taking toward modernization 
is the acquisition of Radioplane Divi 
sion of Northrop Corp.’s SD-1 drones 
to aid in target acquisition and loca- 
tion. At present, the Corporal battal- 
ions rely primarily upon Sky Cavalry 
units which would operate behind en- 
emy lines locating and radioing back 
target positions. 

Col. Coburn describes the drone as 
the first step toward gaining the capa 
bility of precisely locating a target's 
position in relation to the missile 
launcher, a need particularly acute for 
operations in the mountains of north- 
ern Italy where many areas still have 


not been adequately mapped. Admit- 
tedly a first generation system—and Co- 
burn says it “may be flattering the thing 
to call it that”—the drone promises to 
give the ‘Missile Command at least 
some increase in flexibility. 

Main drawbacks are limited range— 
a combat radius of 30,000 to 40,000 
yards with its camera payload—and its 
dependence upon a radar guidance sys- 
tem. Coburn hopes to eventually ob 
tain a drone system that can program 
its own course without the need for 
radar. 

First of six SD-ls scheduled for the 
command will arrive in October, and 
Coburn hopes to have a drone platoon 
established within his Sky Cavalry com 
pany by December. 

Over-all, however, the strength of 
the Missile Command has slipped 
steadily during the past year, its man 
power strength declining from 4,000 to 
approximately 2,000 at the end of Fis- 
cal 1959. A substantial portion of the 
cuts resulted from the loss of two 15 
mi.—range Honest John rocket battal- 
ions which have been replaced by two 
Italian Honest John battalions trained 
by, and still largely under the direction 
of SETAF (AW July 13, p. 104) 
There also have been cuts in almost 
every area in order to squeeze the com- 
mand to within its new force levels 
dictated by the over-all reduction in 
Army manpower. ‘They include: 

e Sky Cavalry Battalion under Coburn’s 
command at the beginning of Fiscal 
1959 has been reduced to company 
size at a loss of 200 men, although its 
range of capabilities remains essentially 
the same. Large portion of the Sky- 





Second X-15 to Fly 


Second North American Aviation 
X-15 rocket research aircraft will have 
its first captive flight late this week er 
early next week. The flight will be to 
test flight controls and systems, especially 
the fuel dump. The aircraft will carry 
a full liquid load aboard at takeoff and 
will dump during the captive flight. 

The second X-15 will make the first 
powered flight, probably several weeks 
after its first captive flight. This machine 
was built with all the powerplant hard. 
ware intact from the first; hence it will 
make the first powered flight instead of 
No. 1 X-15, which was instrumented and 
aimed at gathering early aerodynamic 
data in captive flights, free drops, glides 
and landings, rather than powerplant in- 
formation. 

The first X-15 will be overhauled to 
make powered flights, probably the first 
one in September or October. 














Cavalry troopers are trained to operate 
behind enemy lines, feeding back target 
data by radio. Col. Ceburn says that 
from the experience of training exer- 
cises, “we know we can get a team of 
six to 12 men in and out again before 
the opposition can react.” Primarily, 
the troopers are flown in by a helicop- 
ter skimming close to the ground to 
avoid radar » avo ad and either picked 
up again at a rendezvous point or left 
to work their way back across the lines. 
The company also includes radar sur- 
veillance and aerial survey platoons. 

e Fifth Delivery Unit, an engineer 
group with the primary mission of 
blowing up and destroying by atomic 
blast the narrow mountain passes lead- 
ing into Italy in the event of ground 
attack, also has been reduced to com- 
pany size with a similar loss of about 
200 men. Unit now has a total of 
three atomic demolition teams. 

¢ Infantry company to provide security 
for one of two Corporal battalions has 
been replaced by an Italian unit. Se- 
curity for the second battalion was 
peviously provided by Italian Army. 

¢ Signal company, which in manpower 
actually had been larger than a battal- 
ion and has the duty of maintaining 
communications with Sky-Cavalry units 
over an area 100 mi. in depth and 170 
mi. wide, has been substantially re- 
duced, along with support and supply 
groups. 

Despite the cuts—and regardless of 
whether his Corporal battalions are 
ever called upon to fire a shot—Col. 
Coburn feels that they and the Honest 
John units already have played a sig- 
nificant role by giving the Italians a 
feeling of strength and accustoming 
them to live with atomic weapons. He 
SaVS: 

“When it was decided to supply 
Italian units with the Jupiter IRBM, 
the Communists immediately jumped 
out, shouting that this would automat- 
ically make Italy an atomic target. Their 
opponents shouted right back that long 
range nuclear weapons were already in 
Italy. The difference in range between 
the Jupiter and Corporal was insignif- 
cant to most of the people... . This 
is the greatest thing we do—we are a 
manifestation of atomic power. . .” 

If he is ever called upon to shoot, 
Coburn will have two primary prob- 
lems—mobility and logistics. Since the 
Soviet land forces would have to come 
to him, he says his primary duty during 
the early days of any war will simply 
be to stay alive. The latter problem, he 
adds, “is our main vulnerability.” 

Coburn’s first move would be to get 
his units from their known locations 
into the mountains and, with as much 
speed as a ponderous Corporal unit 
could hope to muster, keep on the 
move. 


32 


The problem of mobility begins at 
the first sign of an alert since all the 
married personnel of the units are 
forced to find living quarters in sur- 
rounding villages, some of them a num- 
ber of miles away. The problem of 
transmitting the alert plus the distances 
involved mean that some of the married 
men have been between three and four 
hours in arriving at their dispersal areas 
during maneuvers to test the response 
capability. 

So far as logistics are concerned, Col 
Coburn savs he sees little need for 
large stockpiles since he does not 
have the transport to move it, and 
“the only pre-stocking that’s valuable 
is that which you can keep mobile and 
moving around.” He would like to see 
a system worked out whereby he could 
be resupplied by submarine or long- 
range water based aircraft where “we 
could come down out of the mountains, 
pick up the supplies and get back 
quickly.” He readily admits, however, 


that he doubts if “we'll ever enjoy this 
much prestige.” 


News Digest 





Explorer VI radiation satellite launch 
attempt failed last week when the 
Juno II launching vehicle rose several 
feet, tilted sharply, then was exploded 
above the pad by the range safety of- 
ficer. Fifty-five men, including Brig. 
Gen. John A. Barclay, commander of 
Army Ballistic Missile Agency, and 
Dr. Kurt Debus, head of ABMA’s Mis- 





Tu-114 Flight Plan 

New York—Soviet Tu-114 turboprop 
transport last week returned to Moscow, 
flying the New York-Moscow run in 9 
hr. 48 min., or 32 min. less than the 
10 hr. 20 min. estimated on the over- 
seas flight plan. 

Flight plan filed here listed the turbo- 
prop’s takeoff weight as 334,400 Ib., of 
which 123;200 Ib. was weight of the 
fuel. Aboard were 65 persons, includ- 
ing the crew. Pilots estimated the true 
airspeed as 406 kt. at 33,000 ft. 

Route filing was Idlewild-Boston-South 
Portland, climbing to 30,000 ft. on that 
leg; and then to Yarmouth, Dartmouth, 
Copper Lake and Sidney, the ocean in- 
tersection at Newfoundland to Gander, 
at 30,000 ft. From Gander, the Tu- 
114 climbed to 33,000 ft., flying to Kef- 
lavik, Faroe Isle, thence to a point 61 
deg. 32 min. north and zero deg. west, 
on to Flesland, Oslo, Aker, Ventstils, 
Riga, Velikiye Luke, and Moscow. 

Identified as Acroflot 5611, the plane 
flew the 5,092 mi. nonstop route to 
New York in 11 hr. 6 min. (AW July 
6, p. 38). 











sile Firing Laboratory, were in the 
blockhouse 50 yards northwest of the 
pad. None was injured. The 91.5 Ib. 
satellite was designed for seven experi- 
mental objectives, most of them in the 
radiation field. 


Harry J. Goett has been named di- 
rector of National Aeronautics and 
Space Administration’s Goddard Space 
Flight Center at Greenbelt, Md. A 
veteran of 23 years with NASA and 
the National Advisory Committee for 
Aeronautics, Goett is currently chief 
of the Full Scale and Flight Research 
Division at Ames Research Laboratory. 
He joins the Goddard facility Sept. 1. 


Russians have again fired two dogs 
into space and recovered them suc- 
cessfully, according to Tass, official So- 
viet news agency. Tass also said a quan- 
titv of equipment was parachuted back 
to earth. Rocket weighed 4,845 Ib., 
apparently about the same size as the 
previous launch (AW July 13, p. 35). 
The agency said instruments measured 
radiation and cloud masses were photo- 
graphed. 


Radiation, Inc., Florida Division has 
received a $4 million contract from 
Boeing Airplane Co. to manufacture 
an advanced digital telemetering system 
for Minuteman intercontinental ballis- 
tic missile program. 


United Aircraft Corp. will spend $68 
million this year and next for expansion 
and modernization of production and 
research facilities, with a major share 
of the expenditures in United’s Con- 
necticut plants. Company will spend 
$39 million for research and develop- 
ment facilities, and another $29 mil- 
lion for production facilities. United 
also said a “substantial share” will be 
spent at the Research Department at 
East Hartford, Conn., and at United 
Research Corp. of Menlo Park, a Cali- 
fornia subsidiary. 


Douglas Aircraft Co. last week re- 
ported a first half net loss of $15,010,- 
000 due to a renegotiation refund of 
$2,867,000 combined with higher costs 
than anticipated in production of the 
DC-8 jet transport. Donald W. Doug- 
las, president, noted that DC-8 costs 
in the first half were $17,730,000, a 
drop of $10,159,000 under a year ago 
but explained that heavier production 
costs forced inventory write-downs of 
$21,240,000 against $6,934,000 for the 
same period last year. Company ap 
pealed the renegotiation payment. 


Civil Air Transport of Taipei, Tai- 
wan, has purchased a Convair 880 inter- 
continental Model 31 turbojet transport 
for delivery in November, 1960. 
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Army Develops Saturn 


For Space Applications NEN 






at launch and about 500 tons of this launch weight will be 
propellant fuels and oxidizers. Vehicle will stand 200 ft. 
high. Modified Titan second stage (AW July 6, p. 23), will 
be somewhat longer than normal 54 ft. and will be 10 ft. in 
diameter. Centaur third stage will be 10 ft. in diameter. 
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Saturn first-stage booster (model at left) will 
have eight Rocketdyne H-1 engines. It will 
be about 75 ft. high and 22 ft. in diameter. 
First-stage cluster will be static-tested on 
tower (below, left) at Redstone Arsenal and 
will be flight-tested from Atlantic Missile 
Range where a 305-ft. self-propelled service 
stand (below, right) will be built for it 








she 


In preparing Army Ballistic Missile Agency tower (left) for heavy thrust of Saturn booster, steel pilings as long as 60 ft. were driven into 
bedrock to provide support for an enlarged blast deflector pit, new steel structural beefing and two 101-ft. steel girders which help sup 
port a crane hoist atop the concrete tower. Jupiter is being tested on left side of tower; Saturn will be tested on right side. Saturn test com 
plex is getting new fueling facilities and a raised observation bunker with earthen barricade to provide line-of-sight view of test. 
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Idlewild 707 Mishap Sets Off Probes 


CAB will try to learn why landing gear arm snapped 
on takeoff, and how airport mobs can be stopped. 
By Glenn Garrison 


New York—Successful emergency landing at New York International 


Airport last week of a Pan American World Airways Boeing 70 


7-120 jet 


transport while a wild mob scene took place at the airport has led te a 
two-pronged investigation of the incident. 

Civil Aeronautics Board will attempt to find out why the jet’s left main 
landing gear truck beam snapped during takeoff, causing the loss of two of 
the airplane’s eight main wheels, and also what can be done to prevent a 
recurrence of the uncontrolled swarming of thrill-seekers onto the airport, 
choking the movement of emergency vehicles and endangering themselves 
and the entire emergency operation. The CAB hearing is scheduled to begin 


July 30 in New York. 

The serious danger raised by the mill- 
ing spectators has caused concern to 
other segments of the industry. Federal 
Aviation Agency Deputy Administrator 
James T. Pyle said his agency was look- 
ing into the situation to determine 
exactly what the situation at kllewild 
was. Pyle said that if the problem was 
as severe as it appeared, it must be cor- 
rected at once because it might occur 
again and at other airports. It should 
be possible, Pyle told AviATION WEEK, 
for FAA and airport operators to work 
out procedures to handle both fire fight- 
ing and policing of crowds, but first the 
areas of responsibility must be estab- 
lished. FAA, Pyle said, was to file a 
report on the Idlewild situation late 
last week. 

Routing of aircraft in such emer- 
gency situations to military airports 
rather than civil fields was proposed 


last week by the master executive coun 
cil of Pan American’s Air Line Pilots 
Assn. unit, and forwarded to CAB as 
a resolution. Pan American pilots 
cited “complete breakdown of the 
airport security and ground control 
safety procedures’ and said the death 
toll could have run into the thousands 
if the jet had veered off the runway 

Ihe plane, with 102 passengers and 
11 crew members aboard, took off on 
a routine flight plan, Idlewild to Lon- 
don nonstop, at 8:37 p.m. July 11 and 
was almost immediately notified by the 
tower that the two wheels had dropped 
off. ‘This was estimated to have occurred 
at 25 to 50 ft. of altitude. Capt. Ed- 
ward Sommers landed the plane at 
12:29 a.m. with wheels down in a 10- 
kt., 90-deg. crosswind, which helped 
him keep the left wing high. He 
touched down approximately 1,000 ft 


CROWD lining Idlewild Runway 13R was estimated at 4,000 people. Mob was kept about 
500 ft. off runway until 707 landed but then spectators surged around. 
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from the end of the 11,200-ft. Runway 
13R and stopped his roll about 6,000 
ft. from the end. He used the right 
brake and all four thrust reversers in- 
stead of the normal two. Port of New 
York Authority firefighters had laid 
3,000 ft. of foam at the other end of 
the runway but the plane stopped con 
siderably short of the foam. The 
broken beam and the bottom of the 
strut plowed along the runway and set 
off a continuous stream of sparks 
About 10 in. of the strut were ground 
off until the strut was even with the 
cross bolt that holds the truck beam. 
There was no fire, and the only in 
juries—reportedly minor—occurred to 
three among about 25 passengers who 
used the emergency chute to deplanc 
until a loading ramp could be taken 
through the crowd to the plane. 
Sommers circled, burning off fuel, for 
almost four hours in the vicinity: of 
Idlewild and to the southeast, at 2,000 
to 3,000 ft. altitude. The jet grossed 
244,805 Ib. at takeoff and weighed 
about 155,000 Ib. when it landed with 
a meager 10,000 Ib. of fuel remaining 
rhe pilot did not jettison any fuel 
I'he dump chute pipes are not retrac 
table, and he was afraid the pipes would 
drag the runway if the gear strut dug in, 
creating another source of sparks and 
a danger to onlookers in case the pipes 


broke off. 
Main Landing Gear 


Main landing gear of the Boeing 707 
consists of four wheels each, mounted 
below an oleo strut utilizing a 22-in. 
stroke. Wheels, mounted in pairs in 
front of and behind the main oleo, are 
described by Boeing as a “walking 
gear.” Each set of four wheels is re 
ferred to as a truck and connects to the 
main oleo on an arm hinged at the oleo 
thereby allowing the truck to walk over 
a bump. Oleo and the connected arm 
form an inverted “T.” 

In a normal takeoff, the front pair 
of wheels usually leaves the runway 
first. If the break in the attaching arm 
occurred after considerable airspeed was 
gained, sufficient weight would not have 
been borne by the gear to allow the 
bottom of the oleo strut to contact the 
runway, even though the rear wheels of 
the truck were still on the ground. On 
landing, the rear wheels of the truck 
usually contact the ground before the 
front, thereby reducing the landing im 
pact by spreading it over a longer timc 
period. 

The part that failed is a hollow forged 


AVIATION WEEK, July 20, 1959 





steel beam of 7-in. diameter. It con- 
nects the axles of the tandem two pairs 
of wheels in each main gear. Boeing 
subcontracts the part from Cleveland 
Pneumatic. Two incidents involving 
the part have taken place with the 
KC-135 military tanker, counterpart of 
the 707. On both occasions the beam 
snapped while the gear was being jacked 
up, and Boeing says this was because of 
faulty placement of the jack, putting 
undue tension on the beam. 

Boeing points out that KC-135s have 
logged more than 100,000 hr. without 
encountering any failure of the part ex- 
cept as noted above. The KC-135 part 
is almost identical to the 707 part, but 
is somewhat more rugged because of 
the higher gross weight of the military 
jet—some 300,000 Ib. as against 248,- 
000 Ib. 

Pending the outcome of the investi- 
gation, Pan American, after a general 
fleetwide inspection of the beams, will 
inspect them during the 60 hr. terminal 
service instead of at the 225 hr. equal 
ized maintenance point. The airline 
says this is a purely precautionary meas 
ure. Trans World Airlines also in 
spected its whole jet fleet, found no 
thing out of the ordinary as far as the 
part is concerned but will perform an 
inspection on a daily basis instead of 
at 200 hr. American Airlines also will 
inspect at cach trip instead of at a peri- 
odic check. 

he airplane that lost its wheels was 
back in service last week. Time on the 
plane was 2,021 hr., least of any of Pan 
American’s jets. Highest time on any 
of them as of last week was 2,361 hr 

During the emergency Idlewild was 
a scene of mounting chaos and con 
fusion as an estimated 50,000 specta- 
tors, alerted by radio and _ television 
bulletins to the possible tragedy, poured 
into the airport and snarled traffic for 
miles. 

By about 10 p.m. efforts were made 
to screen trafic into the field but the 
situation was completely out of hand 
People abandoned their cars on the 
parkway, climbed fences, converged on 
the field even by boat and in skin div- 
ing gear. 

Regional Federal Aviation Agency 
Director Joseph Blatt called the crowd's 
behavior a “disgraceful performance”’ 
and described its effect on FAA efforts 
to handle normal trafic during the 
emergency. People milling over the 
field made it necessary to shut one of 
the two active runwavs and use only 
one for landings and takeoffs. From 1] 
p.m. until 11:45 there were delays as 
controllers got further reports of people 
on the runwavs. By 11:45, Blatt told 
AviATION Week, the situation was 
hopeless and the field was shut down 
to all traffic. A further complication 
was erratic communication between 
FAA and ground equipment on the 
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AFTER two wheels of Pan American Boeing 707 dropped off at takeoff from Idlewild, 
the jet made a wheels-down landing. Brokea landing gear beam and bottom of strut 
plowed along runway. Strut was ground off until even with cross bolt holding truck beam. 


field, Blatt said. During the last 15 
min. before the jet landed, Blatt said, 
communication between him and Air- 
port Manager Vincent Carson was cut 
off because Carson’s car radio was per- 
forming erratically. At this time the 
pilot was running low on fuel, and 
when he was turning on base leg he 
couldn't get information as to whether 
the runway was cleared of vehicles or 
not because of this communications lag, 
Blatt said. It was not until 2 a.m that 
FAA was sufficiently certain that the 
field was clear to reopen the runways 
During the invasion of the airport 
from all sides, the FAA’s airport surtace 
detection radar was picking up the un- 
familiar shapes of a number of pleasure 
boats approaching the field from Ja- 
maica Bay 
Port Authority Executive Director 
Austin Tobin and New York City Fire 
Commissioner Edward Cavanagh pub- 
licly exchanged insults after Cavanagh 
touched off a jurisdictional dispute and 
accused the Port agency of poor co 
operation with the city in handling the 
emergency. The two agencies are now 
working out a new procedural plan for 
future fire and cooperation 
PanAm was satisfied with the 
Authoritv’s handling of the 
preparations if not with the crowd situa- 
tion, which Sommers called a ““menace”’ 
and one of his chief worries during 
preparations for the emergency landing 
Tobin later told reporters that the 
Port Authority would not be able to 
handle a similar situation if it happened 
at Idlewild or the other New York air 
ports. He suggested that the answer was 
for news media to avoid the type of 
coverage that would stimulate the flow 
of cunosity-seekers to the airport. The 
Port Authority brought in all the extra 
police personnel in its own employ that 
it could, with a peak total of 150 Port 


rescuc 
Port 
rescue 


Authority police on duty during the 
emergency. Of these men, about 30 
were involved in the actual rescue oper 
ition and not available to handle the 
crowd problem 

The crowd lining Runway 13R, esti 
mated at 4,000 people, was kept about 
500 ft. off the runway until the plane 
landed but then went out of control, 
surged forward and surrounded the air 
plane. The Port Authority considered 
that a dangerous situation continued to 
exist because of the possible explosion 
of the aircraft tires, which it said could 
occur any time until they cooled off in 
30 to 45 min. Efforts by Port Authority 
and city police to get the crowd out of 
the way were only intermittently suc- 
cessful and finally, after repeated warn 
ings, the crowd was spraved with foam 
Several reporters and radio and TV pet 
sonnel caught by the Foamite 
hoses, and later raised a formal protest 
!hev insisted that the dousing was de 
liberate—one compared the incident to 
the Japanese attack on Pearl Harbor 
but the Port Authority denied this em 
phatically and said its men were only 
trying to handle a dangerous situation 
and couldn't isolate the newsmen from 
the rest of the crowd 

It had been reported that the jet 
might attempt a belly landing, which 
would have been the first for the jet 
transport. According to Boeing, no 
KC-135 has made a belly landing either 
but the aircraft would take such a land 
ing as well or better than a piston ait 
liner. The reasons, Boeing said, wer 
the heavy keel beam down the 707's 
bellv, the heavy gage metal of the wings 
the sweep-back of the wings. The air 
plane’s engine pods are designed to 
break off before the wing nears struc 
tural failure. Boeing B-47 jet bombers 
have made belly landings, encountering 
no unusual problems, Boeing said 


were 
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CAB Examiner Urges Return Rate 
Favored by Local Service Airlines 


Washington—Local service carriers 
won an initial victory last week in their 
demands for at least a 12% return on 
investment, but they remain united in 
their opposition to the complex formula 
used in determining the rate favored by 
Civil Aeronautics Board Examiner Wil- 
liam J. Madden (AW May 12, 1958 
p. 40). 

In his initial decision in the Rate of 
Return Local Service Carriers Case, 
Madden rejected an earlier recommen- 
dation for a 9.5% rate suggested by 
Bureau Counsel for the CAB, but he 
upheld the Bureau’s use of a cost-of- 
capital approach as opposed to airline 
desires for some form of operating mar- 
gin rate (AW June 9, 1955, p. 32). 

Specifically, the examiner found that 
the rate used to fix the profit element 
tor local service carriers has been insufh- 
cient to aid the carriers in attracting 
new capital or to provide reasonable 
compensation for the investors, and he 
recommended: 


e Rate of return of 12.5% for closed 


rate periods, and 8.5% for open periods. 
@ Plane mile floor of 3 cents per plane 
mile in special cases where a carrier's 
total investment may 
cents per route mile. 

Emphasizing that the carriers have 


be less than 25 


been unable to maintain their financial 
integrity because of low earning pow- 
ers, Madden said that even the availa 
bility of subsidy has failed to improve 
marketability of their securities. “More 
realistic and practical-minded bankers,” 
he said, view the heavy government reg- 
ulation but see no assurance that laws 
providing for subsidy may not be 
changed “‘a year from today.” 

Although the Guaranteed Loan Act 
appears to have aided the airlines in 
their search for debt equity, the $5 mil- 
lion ceiling per carrier also constitutes 
a “limiting Frctor,” the examiner said. 
As examples, he pointed to Bonanza 
Air Lines and Piedmont Airlines, both 
of which have practically reached their 
loan ceilings with the purchase of only 
six and eight Fairchild F-27s. In cases 
where the guarantee is not used, lend- 
ing institutions are requiring a higher 
proportion of equity capital and often 
insist that the equity exceed the debt. 
Madden pointed out that in most of the 
Board orders authorizing loan guaran 
tees, CAB has been “most emphatic” 
in urging the airlines to lower their debt 
ratios. 

Madden disagreed with local service 
demands for a rate tailored to any type 
of operating factor on grounds that, 
while the rate is intended to cover all 
expenses, plus attracting new capital, it 
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“is not intended to be the new capital.” 
Use of operating factors for rate mak- 
ing, he said, tends to relate the return 
to the risk involved, instead of counting 
the risk as one phase in the over-all ap- 
praisal of what a proper return should 
be. The carriers made no attempt to 
determine a proper rate of return, and 
were “apparently stopped either by the 
magnitude of the undertaking or a con- 
viction that the results would be un 
reliable,” he said. 

While agreeing that many airline ob- 
jections to a cost of capital study pre 
sented by Bureau Counsel were well 
founded, the examiner said that adjust 
ments to compensate for the “frailties 
called to attention” produced figures 
reasonable to arrive at a rate of return 
on investment. He noted that interest 
rate for future debts had been raised to 
5.39% as a result of studies of actual 
figures contained in Guaranteed Loan 
approvals. 

Answering airline objections that too 
little is known of local stock 
transactions to apply the cost-of-capital 
approach study proper for trunklines, 
Madden noted that while the earnings- 
price ratios of the medium eight trunks 
“leave something to be desired from 
the standpoint of consistency,” they re- 
flect data most comparable to the 
smaller airlines. 

Pointing to recent $1 million stock 
issue by Bonanza Air Lines at a cost of 
17.88%, Madden also questioned why 
Bureau Counsel had allowed only 8% 
for such service carriers and 
found they should be granted an allow- 
ance for such costs of 15% of the capi 
tal costs. 

Disagreement between the carriers 
and the Bureau over a 55% debt-45% 
equity ratio used to obtain a final 9.5% 
rate was also rejected by the examiner 
who pointed out that present plans of 
the airlines will produce an over-all debt 
ratio of nearly 75%. “Consequently,” 
said Madden, “rather than being disas- 
trous, the carrier will enjov a windfall 
if a capital cost computed with debt at 
55% is applied to a capital structure 
which is actually 75% debt.” 

However, the examiner tempered his 
conclusions by indicating that while 
future financing plans of many carriers 
do anticipate higher debt, and Pied- 
mont Airlines acquired a Guaranteed 
Loan which left the carrier with a 
78/22 debt-equity standing, the CAB 
has issued warnings to all applicants 
that such approvals will not be con 
tinued. Disregarding the inordinately 
high ratios to which some carriers are 
tending and “assuming that by some 


service 


costs to 


means the Board’s warnings will be con- 
verted to actualities,” Madden said 
that actual ratios will fall within the 
55 to 45 ratio. 

Backing his recommendation for an 
8.5% return for open rate periods, the 
examiner said that the airlines have 
failed to show any material risks during 
open rate periods which are not com 
pensated for by a retroactive mail rate 
Elimination of the open rate period is 
the “desirable goal,” said Madden, and 
should therefore have a reasonable dif 
ferential rate from the closed period 
to attain this goal. 

Noting that the plane mile rate of 
3 cents is inconsistent with the rate 
of return concept, the examiner said 
it is needed in special cases where car- 
rier investment bases are unusually low 
and would apply to only 5 of the 13 
local service airlines. In the past, this 
rate has been 2 cents but should be 
raised in proportion to the increased 
rate of return of 9.5% recommended 
by the Bureau. Madden added that 
he considers these special cases as tem- 
porary since such actions as the Guar- 
anteed Loan provisions and retention 
of capital gains in re-equipment pro 
grams will enable these carriers to ac 
quire new equipment and increase theit 
investment bases 


. . 
Trunklines Emphasize 
Need for Rate Rise 

Washington—Final briefs filed by 
domestic trunklines in the General 
Passenger Fare Investigation are re 
emphasizing the carriers’ needs for 
greater revenues and their general disap 
pointment with a 12% fare boost rec 
ommended by Civil Aeronautics Board 
Examiner Ralph Wiser. 

With few exceptions, the airlines 
have repeated their original pleas of 
three years ago, asking fare increases 
ranging from a low of 12.5% to a high 
of 20%. Recommendations of a 
10.25% rate of return for the Big Four 
and 11.25% for the remaining airlines, 
ind Wiser’s suggested changes in depre- 
ciation policies, have met with the same 
objections filed by the carriers recently 
in exceptions to the examiner's decision 
(AW June 15 p. 41). 

Again repeating its objection to the 
examiner's findings, the Air ‘Transport 
Assn. urged the Board to “recognize 
that the airlines have a continuing need 
for capital; a higher level of earnings 
is needed to attract capital; and the in- 
dustry’s unique role among utilities re 
quires a regulatory federal approach 
which fits the jet age industry.” 

While terming the examiner’s deci 
sion as “initially sound,” ATA said it 
was also “unduly restrictive” with re 
spect to earnings elements and the ulti 
mate fare adjustment needed. 
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Initial Court Ruling Upholds ALPA 
Officials in Strike Levy Dispute 


Washington—Air Line Pilots Assn. 
top officials have won a round in pre 
liminary court action on charges leveled 
by a dissident group of ALPA members 
that the pilots’ union illegally imposed 
$1.1 million in membership assessments 
to aid pilots idled last year as a result 
of machinists and engineers’ strikes at 
Capital Airlines and Eastern Air Lines. 

Filed last March by pilots james R 
Eads of Trans World Airlines and 
Lawrence Shapiro of United Airlines 
(AW Mar. 9, p. 328) in the U. S. Dis- 
trict Court for the Northern Division 
of Illinois against ALPA President 
Clarence Sayen and treasurer Don J 
Smith, the case was remitted to a spe- 
cial master in chancery, Augustine J 
Bowe, who recently recommended vaca- 
tion of a preliminary injunction previ- 
ously granted and dismissal of the com 
plaint. 

Judge Philip L. Sullivan, prior to a 
final decree, has ordered that ALPA in- 
form members who have not yet paid 
the assessments to do so by Aug. 6, 
without prejudice to anv member, and 
also has raised a $1,000 bond deposited 
to secure the temporary injunction of 
Mar. 20, to $20,000 payable bv last 
July 6. 

Attorneys for the complaining pilots, 
said to represent nearly 11,000 of the 
17,000 ALPA membership, say the in- 
creased bond has not been paid and that 
they will argue their case before Judge 
Sullivan, based on objections to the 
Bowe report. Major points made in the 
40-page chancery report are: 

e Eastern and Capital assessments were 
legal under the powers of ALPA’s board 
of directors and neither Saven nor 
Smith were guilty of fraud, bad faith or 
breach of duty. 

¢ Complainants are not entitled to seek 
court relief because thev have failed to 
exhaust “‘at least six” remedies provided 
under the ALPA constitution and by 
laws. Legal a¢tion would be more proper 
after such remedies had been utilized, 
said Bowe 

e Relatively small number of ALPA 
members refused to pay one or both as- 
sessments. Before April, 95% of the 
assessments for Capital pilots had been 
paid and 82% had been paid to Eastern 
pilots. 

e Neither Sayen nor Smith have author 
ity to waive payment of assessments 
levied under authority of the board of 
directors and any decree ordering such 
action would be invalid since ALPA, as 
an organization, is not a party to the 
proceeding. Bowe termed ALPA an 
“indispensable” party defendant and 
noted that since the union had not been 
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named so in the case, relief sought by 
the complaining pilots could not be 
granted. 

In a 17-page objection to the Bowe 
report, attorneys for the dissenting pilot 
group contend that the six remedies 
mentioned were either incorrectly in 
terpreted by the Master in Chancery or 
were too impractical to implement be- 
cause of the wide scattering of indi- 
vidual union members. 


‘Unemployment’ Benefits 


They further contend that the Capi 
tal and Eastern assessments were - 
“unemployment” benefits beyond the 
authority of ALPA and that Saven failed 
to tell the ALPA board of directors that 
the crew com:iement issue, which ear- 
lier threatenec: a pilot strike at Eastern, 
had been settled by a Nov. 12 agree 
ment. Bv this action the directors 
were misled into voting benefits for the 
Eastern pilots, the attorneys said. They 
added that Sayen and Smith, as princi- 
pal officers invested with specified duties 
in the union, were properly named de 
fendants since ALPA is an unincorpo- 
rated association which, under the laws 
of the state of Illinois, may not sue or 
be sued 


CAB Ends Hearing 
On Viscount Breakup 


Washington—Midair disintegration 
of a Capital Airlines Viscount on May 
12 near Baltimore, Md., may have been 
caused by the aircraft entering extremely 
turbulent air currents at a high rate of 
speed 

Three days of hearings by the Civil 
Aeronautics Board on the accident, 
which took the lives of 31 persons, have 
established only that the plane was not 
destroyed by either fire or lightning, 
as earlier suspected. 

Ground witness testimony placed the 
aircraft at an average of 6,000 ft. alti- 
tude at the time of the accident, but 
subsequent testimony on the plane's 
nonstop flight from New York to At- 
lanta, Ga., and communications be 
tween the aircraft and Washington Air 
Route Traffic Control, failed to explain 
how or why the aircraft left an assigned 
altitude of 14,000 ft. and descended to 
the altitude of the breakup. The Capi- 
tal flight had requested a change of 
course and reported dropping airspeed 
to 170 kt. because of severe thunder 
storms. 

Answer to the accident apparently lies 
in a four minute gap existing between 
the time of the aircraft's last report to 


Washington ARTC and its actual dis- 
integration, as reported by witnesses. 

Flight crew of a Northeast Airlines 
Viscount, which followed the Capital 
plane at a 16,000 ft. altitude by one 
minute, told the Board that the Capital 
plane had requested permission to leave 
a southwesterly course and skirt a threat- 
ening weather front in the area north of 
Baltimore because of an inoperative air 
borne weather radar. The Northeast 
plane reduced speed to 155 kt. and con 
tinued its course near the front, but the 
copilot reported hearing what he be 
lieved to be several attempts by the 
Capital aircraft to again contact Wash 
ington ARTC. The Washington cen- 
ter, in turn, failed in several tries to re- 
gain contact with the Capital turboprop 
plane. 

At about the same time, the hearing 
panel was told a U. S. Navy pilot, flying 
a twin engine Beechcraft at 2,500 ft., 
failed to break through two converging 
weather fronts in the crash area, made a 
180 deg. turn and while completing it 
saw debris from the Viscount raining 
from overhead clouds 

A private commercial pilot in a DC-3 
also told the CAB panel that he inten- 
tionally skirted the entire area because 
his weather radar displayed some of the 
“brightest” storm cells he had ever seen 

Although the Capital flight had re- 
ceived no reports of excessive turbulence 
in the area from its company, U. S$ 
Weather Bureau officials later testified 
that extreme downdrafts and wind cur- 
rents could well exist far forward of an 
approaching storm front. 

Structural investigation report of the 
wreckage by a CAB team indicated that 
the horizontal stabilizer of the plane 
broke first, followed by the right wing 
and sections of the fuselage. In all in 
stances, the direction of the breakage 
was upward and back, myn failure 
due to excessive pressure from above, as 
would be experienced in a prolonged 
dive. 

Officials of Vickers-Armstrongs Air 
craft, builder of the British plane, have 
also testified that the aircraft met rigid 
tests that would assure such damage 
could not take place in level flight, but 
added this could have happened under 
an “unusual occurrence.” 

Technically, the investigation remains 
open, and the only findings arrived at 
by the CAB panel is that the Capital 
plane was not torn apart by either fire 
or lightning, a point which medical tes 
timony indicated as true 

However, the Board’s Safety Analysis 
Division is sifting information in light 
of a past beefing-up of the Viscount’s 
horizontal stabilizer four feet from the 
tail cone on each side. Breakup of the 
stabilizers occurred at the exact point 
where the structural covering skin of the 
aircraft had been strengthened, it was 
testified 
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ACC Urges Government to Support 
Surplus Aircraft Export Efforts 


By Robert H. Cook 


Washington—Air Coordinating Co: i:- 
mittee members have emphasized a 
need for greater legislative and financial 
support from the government as a 
means of aiding surplus aircraft dis- 
posal in foreign markets. 

Reviewing the problem faced by U.S. 
air carriers in disposing of 843 twin 
and four engine piston aircraft by 1961, 
ACC recommended that private enter- 
prise set the practical pattern for air- 
craft sales, but tempered its study of 
the disposal problem with observations 
that 600 foreign airline planes and 250 
U.S. military aircraft will also enter 
the world-wide surplus plane market 
by 1961. 

Major recommendations made by the 
committee are: 
¢ Government should adopt, and make 
public, a policy statement setting forth 
the relationship between the surplus 
problem and development of manufac- 
turing and air transport industries both 
in this country and abroad. 
eGovernment financing agencies 
should determine what may be done 
to improve the availability and terms 
of financing for the export of surplus 
piston transports, in line with the gov- 
ernment policy statement. 
eAn_ existing government agency 
should serve as a liaison information 
center between private industry and 
government agencies to satisfy the 
needs of both in sales and financing 
problems. 
© Release of surplus military aircraft 
should be closely regulated to prevent 
a possible depressing of the market for 
used civil transport planes. 
¢ Scope of surplus problem is so broad 
that studies should be continued to find 
other possible markets. 

Overshadowing the size of the piston 
engine fleet to be disposed of 1s the 
aggregate book value of the 556 four 
engined and 287 twin engined aircraft, 
said the committee. Originally valued 
at $827 million, the fleet will have 
an aggregate book value of $254 million 





DC-8 Price to Rise 


Rising cost of production resulting 
from higher labor and material costs 
will cause price adjustments for DC-8 
jet transports purchased after Aug. 15, 
says Douglas Aircraft Co. Present cus- 
tomers aad prospective buyers were ad- 
vised that the base price of five variations 
of the 150-passenger transport will be 
increased by amounts ranging to 10%. 
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by 1961 with more than 77% of this 
total accounted for by Douglas DC-7 
types, Lockheed L-1049H and L-1049G 
aircraft and Douglas DC-6B types. 
More than $123 million of this total 
reflects the book values of 129 DC-7 
tvpes scheduled for sale between 1958 
and 1961, ACC said. 

“Unfortunately,” the committee said, 
“some of these large types are most 
competitive with jets and turboprops 
now going into operation on major 
foreign airlines who are themselves 
about to dispose of similar piston type 
aircraft.” 

Further complicating the situation is 
the apparent limited market for most 
of these planes on smaller foreign air- 
lines and a wide discrepancy between 
book values and recent market prices, 
the committee said. Recent aircraft 
sales have brought as much as $956,- 
000 for a DC-6B with a 1959 book 
value of only $403,000, while a Lock- 
heed L-1049G, with a book value of 
$1.1 million sold for $1.9 million and 
a Convair 340/440 valued at only 
$193,000 brought $463,000, ACC 
pointed out. 

Explaining its recommendations, the 
committee said government publication 
of a policy statement on used aircraft 
disposal would have a beneficial effect 
on aircraft dealers and brokers by assur- 
ing them the government recognizes 
their problem and is attempting to aid 
them. In addition, it would influence 
government financing agencies whose 
decisions will have an impact on the 
success of private efforts and also influ- 
ence the attitudes of many foreign na- 
tions faced with a similar problem. 
Citing private enterprise as the “primary 
force” in selling used planes abroad, 
ACC emphasized, “It is essential that 
the government grant much the same 
treatment to the disposal abroad of used 
aircraft as it does of new aircraft.” 

Financing continues to be the largest 
problem in the sale of used planes 
abroad, and ACC urged that govern- 
ment lending agencies continue studies 
designed to help alleviate the problem, 
but noted the “limited effect’’ of gov- 
ernment action in this area since the 
entire disposal problem is so extensive 
that sales abroad “will probably provide 
only a fraction of the total answer.” 

The committee also pointed out that 
the Export-Import Bank has indicated 
it would consider financing used aircraft 
on its terms. However, ACC said, the 
lending institution loans in dollars and 
collects in dollars, with the resultant 
cr aR that there is presently a 
shortage of foreign exchange, including 


dollars, in many less developed foreign 
countries. 

Surplus military aircraft should be dis 
posed of in a manner to avoid unduly 
disturbing the commercial market since 
the over-all disposal problem “appears to 
be critical enough without this addi 
tional difficulty,” said the committee. \ 
policy decision should be made on this 
matter, balancing the amount of funds 
to be recovered by the government from 
these sales against the potential losses 
caused commercial users. ACC empha- 
sized that it does not agree with either 
airlines or manufacturers favoring an ab- 
solute prohibition of such sales, but be- 
lieves in an individual case approach, 
pursuant to governing procedures, 
should be adopted. 

Under its suggestions for further 
study of the surplus plane problem, 
ACC recommended a maximum of free 
enterprise in foreign sales with govern 
ment assistance by offering market 
studies by government agencies, banks 
and brokers, clearance of any existing 
regulations that may hinder the export 
of aircraft and encouragement of leas 
ing arrangements by private companies, 
plus government lease-sale enterprises 
and aid in establishing adequate ground 
and maintenance facilities. 

In the domestic field, the committee 
tavors further investigation of present 
leasing agreements, trade-ins, turboprop 
modifications, non-military use of sur 
plus planes by the government, salvage 
values and possibility of the creation of 
a mothball air fleet through appropria 
tions to civil government agencies for 
use by commercial carriers in civil use 
under mobilization or war conditions. 

Reviewing the entire problem, ACC 
noted that, in light of the Cherington 
Report, the primary objective of used 
aircraft disposal is to aid in the financ 
ing of new planes, so that “great 
weight” should be given to the market- 
vs.-book value figures. 

“It should also be recognized,” the 
committee pointed out, “that to finance 
new jets, sale of used aircraft abroad is 
only one means; government direct 
loans or loan guarantees, for example, 
are also possible.” 


Comet 4 Load Factor 
92% Over Atlantic 


London—British Overseas Airways 
Corp.’s de Havilland Comet 4 load 
factors are running at about 92% on 
the North Atlantic route and more than 
70% on the London-Tokyo run, de 
Havilland reports. 

Passenger break-even load factor on 
the Comet 4, after allowing for interest 
on capital and training and route-prov- 
ing costs spread over the aircraft's life, 
is between 43 and 47%, according to 
route, seat arrangement and season. 
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Report on Japan Air Lines, Part II: 





Japanese Line Plans Transition to DC-8s 


By Irving Stone 


(This is the second of two articles on 
Japan Air Lines. The first appeared in last 
week's issue of Aviation WEEK. ) 

Tokyo—Readying itself for the new 
high-speed, greater capacity jet trans- 
port service it will usher in by next 
July, Japan Air Lines is channeling 
intensive effort to ensure smooth tran- 
sition in a gradual changeover from 
piston-powered airplanes. 

Preparational work began in August, 
1958, when Japan Air Lines set up a 
special planning function to cope with 
the new approaches and work loads the 
jet transport will introduce. Originally 
established with two departments—one 
in Japan Air Lines, and the other in 
Japan Aircraft Maintenance’ Co. in 
which the airline owns stock—these 
activities were combined early this year 
under a single Japan Air Lines depart- 
ment—DC-8 Planning Office. 

“Paper-jet” analyses are being made 
on central Pacific runs, later will be ex- 
tended to include northern Pacific serv- 
ice. In these analyses, JAL is getting 
valuable coordination from USAF 
weather service in Japan. 

Planning office has estimated that 
JAL’s DC-8s will each fly at an aver- 
age of 3,700 hr. per year, for 1960. 

For 1961, Japan Air Lines expects 
that the average utilization rate will be 
about 4,000 flying hours per aircraft, or 
16,000 hr. total for the baie DC-8s. 

This compares with about 3,300 fly- 
ing hours per year per aircraft for the 
piston-powered aircraft JAL is using 
(DC-7C and DC-6B), indicating that 
DC-8s will chalk up about 700 fiving 
hours more per year per aircraft than 
the piston-powered transports on the 
airline’s routes. 

The Japan Air Lines crew situation is 
projected to change as DC-8 operations 
begin. Now, in overseas (Pacific) 
operations and Tokyo-Singapore runs, 
the airline has 20 pilots and 32 copilots, 
who are Japanese. American pilots, 
totaling 29, are furnished by United 
Air Lines and Trans-Ocean Air Lines to 
JAL. 

Japanese Civil Aeronautics Authority 
conducts an initial training operation 
for student pilots, who are later fun- 
neled into the airline’s operation for 
final training. JAL’s training school 
for new copilots in Tokyo now has 26 
trainees going through. 

Anticipating jet training require- 
ments, Japan Air Lines already has sent 
its chief pilot (Capt. Ejima) to Doug- 
las Aircraft to receive DC-8 flight train 
ing, using the simulator. Ejima will 
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be the instructor for JAL’s simulator 
training in Tokyo. It is estimated that 
each DC-7C captain will require 20 hr. 
of simulator training and about 9 hr. 
of actual flying training. 

For the -8, the airline will train 
only Japanese pilots and — flight 
engineers and navigators, but initially 
both American and Japanese first pilots 
may be used on DC-8 runs. 

Training of first three JAL cockpit 
crews probably will be given on United 
Air Lines flight simulator (Link) be- 
cause JAL’s Link simulator will not be 
in operation until April, 1960, as a re- 
sult of a delay in final engineering 
data released by Douglas, which re- 
quired changes in calculated perform- 
ance based on flight test results. 

For the four DC-8s which Japan Air 
Lines will use, a minimum of 20 cock- 
pit crews (80 people comprising pilots, 
copilots, flight engineers, and naviga- 
tors) will be required. In addition, 
there will be 20 crews of flight attend- 
ants, comprising seven per crew—one 
chief steward, two assistant stewards, 
and four stewardesses. 

As it now does in its transpacific 
DC-7C service, the airline will stress, 
in the DC-8 operations, the “material 
and devotion angles” to distinguish its 
service from that of other carriers. Japa- 
nese hostesses offer very high efficiency, 
outstanding courtesy. Hostess costumes 
—the traditional kimono, used during 
dinner-time service—offer a touch of 
color and atmosphere 

Japan Air Lines requires that its stew- 
ardesses be high school graduates. Age 
limit is 25, and they must be unmar- 
ried. Enough English must be spoken 
to conduct reasonable conversation. 

To meet future competition from 
other international carriers, JAL man- 
agement feels that it will be required 
to operate with increased capital and 
equipment. One example prompting 
this approach is that in Europe a plan 
is under way to create an arrangement 
between the various carriers to enable 
them to operate on a unified basis to 
effect greater economics. 

To maintain its place in the com- 
petitive field, therefore, Japan Air 
Lines planners feel it should realize, 
as soon as possible, its round-the-world 
service position, and that its capital 
should increase about three to five 
times that of its present capitalization 
which is almost 10 billion yen ($28,- 
000,000). 

Eighty per cent of JAL’s stock is 
now owned by the Japanese govern- 
ment, 20% by commercial holdings. 
When the airline establishes its round 


the-world service, government stock 
holdings in Japan Air Lines should 
decrease to 50%, JAL management 
feels, with the 30% difference con 
verted into commercial holdings. 

The airline will participate in a 
world-pool arrangement now being 
negotiated between all DC-8 operators 
(except United Air Lines). Agreement 
is expected to be reached early this 
month in Stockholm, Sweden, where 
Scandinavian Airlines System is chair 
man of the meeting. This pool ar 
rangement will permit members to 
draw spares from “provider airlines” 
at various world stations. JAL will 
be the “provider” in Tokyo. 

The pool arrangement covers spares 
which are common to the various car 
riers. Categories for parts include 
class AA, consisting of 148 items cost- 
ing $225,000, with New York Interna 
tional Airport as the only Class AA 
station; Class A, covering 147 items 
costing $154,000, with Tokyo’s Haneda 
Airport included in this class category; 
Class B covering 80 items costing $94,- 
000; and Class C covering 24 items 
costing $15,000 

For powerplants, Los Angeles Inter 
national Airport will stock two engines 
each at “provider airlines” United Air 
Lines and SAS. San Francisco will 
stock one powerplant at United, there 
will be one at Seattle with United, two 
each at Honolulu with United and 
Japan Air Lines, one at Anchorage 
with SAS, and two each at Tokyo 
with Japan Airlines and KLM. 

Powerplant and parts arrangement 
for Los Angeles, San Francisco, Seattle 
and Honolulu will be the exception for 
JAL and United to the participation 
arrangement in the world scheme. 

There also is a pooling arrangement 
for ground equipment between Pacific 
carriers using Douglas DC-8s, Boeing 
707s and Convair 880s. These carriers 
include Japun Air Lines, Pan American, 
Northwest, KLM, SAS, Swissair, 
Qantas, Air France, Air India Inter- 
national, and, later, Philippine Ai 
lines. BOAC also may join. 

There are separate negotiations going 
on now between European and U.S 
operators for ground equipment pooling 

Japan Air Line’s maintenance and 
overhaul work is performed for it by 
Japan Aijrcraft Maintenance Co 
(JAMCO). Created in 1952, one veat 
after Japan Air Lines was formed, 
JAMCO came into existence as a mat 
ter of necessity. The airline didn’t have 
adequate maintenance skill as a result 
of the post-war gap, hence, it combined 
with Northwest Airlines and ‘Trans 
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For moderate, economical 
silencing of jet- 

powered commercial 

and military aircraft... 


NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels—lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 
interference. 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
—no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3503 Scott Street, Balti- 
more 3, Maryland. 





SOUND CONTROL 


Official . dP & ‘ 
United States Engineered Products Sold with Service 
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Ocean Airlines to establish JAMCO in 
order to get the benefit of Northwest 
and ‘Trans-Ocean maintenance skills 
and capital assistance. This joint main- 
tenance program has operated very 
smoothly since its inception. 

Japan Air Lines owns 60% of 
JAMCO, the other 40% being vested 
in Northwest, Trans-Ocean and other 
commercial interests. 

According to the present workload, 
JAMCO performs about 80% of its 
services for Japan Air Lines, approxi- 
mately 20% for other carriers, includ- 
ing Trans-Ocean, SAS, and KLM. 


DC-8 Overhaul Base 


Main overhaul and maintenance 
base for DC-8s will be at JAMCO in 
Tokyo. Overhaul of special compo- 
nents, such as constant speed drives, 
turbo-compressors for cabin air, and 
some gyro components will be done in 
the United States, probably by United 
Air Lines at San Francisco. 

For the first two years of DC-8 oper- 
ation, the Pratt & Whitney JT4A-3 
engines probably will be overhauled 
both in Tokyo and the U. S. (probably 
by United in San Francisco). 

Thus, beginning September, 1960, 
and ending in March, 1961, one-third 
of the engine overhaul probably will be 
handled in Tokyo, and two-thirds in 
the United States. From March, 1961, 
to March, 1962, the ratio will be re- 
versed, and beginning in April, 1962, 
JAMCO will take over all of the over- 
haul work which JAL previously will 
have farmed out in the United States. 

JAL now is proposing to Japanese 
Civil Aviation Bureau that it be allowed 
to perform maintenance and overhaul of 
DC-8s in accordance with U. S. pro- 
cedure and time periods (ATA system) 

Spares requirement for JAL’s four 
DC-8s for 1960 and 1961 in the non- 
expendable category are estimated to 
include: 

e Airframe components, costing $6,- 
569,000. Category includes items such 
as landing gear, control tabs, pressuriza 
tion equipment, brake assemblies, etc. 

e Engine parts, $874,000. 

e Radio, electrical and instrumentation, 
$1,514,000. 

Expendable-spare category includes: 
* Pee toa hardware, $444,000. 

e Engine parts, $1,122,000. 
© Radio, electrical and instrumentation, 
$326,000. 

Total outlay will be $5,852,000, in 
accordance with this projection, Japan 
Air Lines declares. These figures are 
high in comparison with U. S. carrier 
spare expenditures, JAL says, because 
of the stock necessary as the result of 
the great distance between the Haneda 
maintenance shops and Douglas and 
other manufacturers. 

For the en route line-maintenance 
requirements, the spares will be ordered 
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soon. For other requirements, such as 
parts needed for overhaul, these will be 
determined after study, keeping in mind 
the possible effects of any pooling ar- 
rangements for maintenance with other 
airlines. 

For overhaul done by JAL alone 
(normal procedure, if pooling is not 
entered into), spares will be ordered in 
time to meet overhaul schedules. It is 
expected that airframe component 
spares for overhaul will be required ap- 
proximately eight months after the 
DC-8 goes into service, and in about 
three month for engine spares. 

Inauguration of complete operational 
status of JAL’s four jets will place its 
piston-powered DC-7Cs and DC-6B in 
reserve status. These possibilities exist: 
Sale of the piston-powered planes or, in 
the event this is not feasible, the air- 
line may use them in domestic service, 
such as between Tokyo and Fukuoka. 
Also, the piston-powered planes may 
fit in with the airline’s plans for an all- 
cargo transpacific service. Since May, 
Japan Air Lines has been operating 
Irans-Ocean Air Lines’ DC-4s under 
charter contract one flight per week 
between Tokyo and San Francisco 
This operating experience will indicate 
the degree of cargo-service expansion 
which is feasible when the jets come 
into the passenger field 


Re-Engining Planned 

Beginning in the fall of 1960, Japan 
Air Lines probably will install Pratt & 
Whitney JT4A-11 engines with 17,500 
lb. thrust dry, to replace the JT4A-3 
engines (15,800 Ib. thrust dry) it will 
have on the DC-8s as they are deliv- 
ered. The new engines will be substi- 
tuted at overhaul periods. Substitution 
of the new engine is expected to cut 
the payload limitations for operation 
out of Haneda Airport until a new, 
longer runway is completed 

Now under construction, this runway 
will be 10,500 ft. long and will extend 
adjacent to the existing 8,400-ft. run- 
way, which also will be extended to 
about 10,000 ft. 

The new runway construction is ex- 
pected to be completed in November, 
1963, while extension of the existing 
runway will be completed in December, 
1964. 


Meanwhile, the 


existing 8,400-ft. 
runway will have its overruns paved to 
give an additional 500 ft., for a total 
of 8,900 ft. This will limit JAL’s DC-8 
operation to about two-thirds payload 
for the Tokvyo-to-Honolulu run in the 


summer. It also will necessitate an in- 
termediate stop at Anchorage, Alaska, 
on the Tokyo-Seattle run. However, 
for operations into Haneda, the 8,900-ft. 
runway will be sufficient. 

For the period April, 1958, to March, 
1959, Japan Air Lines’ operations 
showed 226,159,555 passenger miles 


for international service, and 180,336,- 
323 passenger miles for domestic 
(Japan) service. 

In international service, transpacific 
operations carry the heaviest traffic. 
Other international routes in addition 
to transpacific include: Tokyo-Okinawa- 
Hong Kong (two flights weekly), Tokyo- 
Hong Kong-Bangkok-Singapore (three 
flights weekly), and Fukuoka-Okinawa 
(two flights weekly). 

The Tokyo-Taipei-Hong Kong run is 
planned to commence on ~—- 1, with 
two flights per week. When this service 
begins, the Tokyo-Hong Kong portion 
will be served by daily flights. 

On a non-schedule basis (perhaps 
every three months, or longer if not 
enough traffic is ensured), Japan Air 
Lines operates the Tokyo-Los Angeles- 
Sao Paulo (Brazil) run via New Orleans- 
Caracas, Belem-Rio de Janeiro, using a 
DC-6B. JAL unloads only at these 
intermediate points, beginning with Los 
Angeles, because it has no traffic rights 
to pick up —— at Los Angeles 


and beyond for this run. 


Eastern Exonerated 
On Oversale Charge 


Washington—E astern Air Lines has 
been exonerated of charges brought 
by Civil Aeronautics Board compliance 
attorneys that the carrier had inten 
tionally engaged in unfair competition 
by overbooking its flights. 

Recommending dismissal of the 
charges in the Eastern Air Lines, Inc., 
enforcement proceeding, CAB Exam 
iner William F. Cusick found that 
overbookings cited by compliance 
agents during a one-month period in 
1957 resulted largely from .human et 
ror and caused a minimum of actual 
oversales. A study by compliance agents 
from Feb. 4 to Mar. 14, 1957, alleged 
that Eastern overbooked 41 of its 6,840 
flights, with an average of 1.1% flights 
per day overbooked 

Eastern submitted an analysis of 
flights from Jan. 16 through April 13, 
1958, since records for the 1957 period 
had been disposed of as permitted by 
CAB Economic Regulations, prior to 
the time compliance attorneys served 
the airline with a bill of particulars. 
Eastern’s study of 15,640 flights showed 
a total of 44 overbooked, with an aver 
age daily number of flights overbooked 
of only 0.5%, the examiner noted. 

Pointing out that overbookings 
usually stemmed from sales made 
through postings or crossed postings, 
mishling, sales by another carrer, time 
lags in communications or errors in tele- 
type messages, Cusick said, “while er 
rors are not to be condoned, the Board 
obviously cannot regulate out of exist- 
ence all human or mechanical mis 
takes.” 
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AEROFLOT MAINTAINS an almost constant lineup of 12 departing jet transports in a double row in front of its maia terminal at Mos- 
cow’s Vnukovo Airport. Shown above is the left-hand row with a mixed bag of 70-passenger Tu-104As and 100-passenger Tu-104Bs 


being serviced prior to departure. 


Aeroflot Improving Sales Techniques 


Pressures of international competition, expanding 


jet fleet force promotion, passenger service changes. 


By Robert Hotz 


Moscow—Acroflot is using its rapidly expanding fleet of gas turbine powered 
transports (AW July 6, p. 34) to develop air travel as the primary method 
of passenger transportation within the USSR and to provide a fast and polli- 
tically secure communications network between Moscow and the major cap- 


itals of Europe, Asia and America. 


Both of Aeroflot’s objectives under the current Seven Year Plan that began 
last January have top level political backing and a much higher priority than 
ever before on the design and production facilities of the Soviet aircraft 


production ministry. 

Domestic expansion of Aeroflot’s jet 
fleet is supported by a government 
policy decision that air travel is to be- 
come the primary method of passenger 
transport, with the rail lines and river 
boat network devoted primarily to 
cargo. But Aeroflot’s cargo capacity is 
also scheduled for an enormous increase 
under the Seven Year Plan, primarily 
for areas where rail and river transport 
don’t exist. Using Aeroflot’s 1956 cargo 
tonnage as an index of 100 (Aeroflot is 
reluctant to release absolute cargo sta- 
tistics) the airline has been given the 
task of raising its cargo capacity to 
more than six times this figure by 1965, 
with claims that a 19% increase over 
1956 tonnage was reached in 1957 and 
a 46% increase over the 100 index took 
place in 1958, 

Although Aeroflot is operated on a 
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decentralized basis with seven domestic 
regions plus the international division, 
the highly centralized character of the 
Soviet government makes Moscow the 
hub of both its and inter- 
national operations and results in the 
concentration of a high percentage of 
Acroflot’s jet fleet at Vnukovo Airport, 
Moscow’s airline terminal. Nearly half 
of the total Aeroflot jet fleet 
counted as high as up to 60 planes) can 
be spotted at Vnukovo almost any day, 
although other groups of Tu-104s, II-18s 
and An-10As are based at regional cen 
ters such as Kiev, Tashkent, Tbilisi and 
Khabarovsk. 

This concentration of jet transports 
at Vnukovo is deceptive to casual ob 
servers and gives rise to the oft-heard 
comment that Aeroflot’s aircraft utiliza 
tion rate is extremely low. More de- 


domestic 


(we 


tailed observers of the Vnukovo scene, 
checking serial numbers and watching 
aircraft movements over most of the 
day, note that, although the total of 
jet transports on the field changes only 
slightly from day to day, they are not 
the same aircraft. 

Aeroflot, with understandable pride, 
keeps a constant double row of six 
Tu-104 or II-18 transports lined up 
in front of the main terminal building 
as a show piece for its primary jet 
arrival and departure area. Unless serial 
numbers are checked, this creates the 
illusion of a fixed fleet sitting for show 
purposes only. Actually in the case of 
the Tu-104B on the Leningrad run, 
the same aircraft may be in this show 
row several times a day and wind up in 
the evening in the same spot it occu 
pied early in the morning. To some 
observers it would seem that this air- 
craft has been a museum piece, while 
actually it made two round trips to 
Leningrad and carried close to 400 
people. 


Maintenance Base 


Ihe Soviet airline also operates a 
sizable maintenance base at Vnukovo, 
accounting for an increment of planes 
parked on the far side of the field from 
the passenger terminal. 

As an indication of the jet traffic 
volume at Vnukovo, by the end of 
June Aeroflot was operating about 100 
daily schedules with its Tu-104 turbo- 
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RIGHT SIDE of the Vnukovo lineup shows four Tu-104As and an Antonov An-10A taxiing in the left background. Note the self-propelled 
loading stairs on the Tu-104A in the foreground, and the towbar attached to the nosewheel strut and the towing truck standing by. Track 
in foreground has auxiliary power sources for starting turbojet engines. 


jet fleet and about a dozen [I-18 daily 
schedules, with close to 90% originat- 
ing or terminating at Vnukovo. 

Aeroflot is still expanding its domes- 
tic jet services at a lively chip, with the 
bulk of the new services now coming 
with II-18 service since this type equip- 
ment was extended during June from 
the Vnukovo hub to Tashkent, Baku, 
Simferopol and Mineralyne Vode. Tu- 
104B service is still expanding as this 
100-passenger model went into service 
from Moscow to Sverdlosk and Kras- 
novodsk in addition to doubling its orig- 
inal Leningrad frequency. 

Next big expansion of capacity will 
come with the shift of the An-l0A 
from all-cargo service test runs to pas- 
senger service and the introduction of 
the Tu-114 into trans-Siberian service. 
Both are scheduled for initial Aeroflot 
passenger service this fall. 

Aeroflot’s rapidly growing seat capac- 
ity accruing from its jet ficet has pre 
sented it with a major sales and passen- 
ger service problem for the first time 
in its history and has produced major 
changes in these areas. 

Trafic demand for Aeroflot service 
is still outstripping capacity, and like 
the U.S. Boeing 707 and British Comet 
jet transports, the Tu-104B is operating 
at close to 100% load factors. Jet 
flights in both Tu-104 and II-18 equip- 
ment are booked solid for days in 
advance. Where only 24-passenger II- 
14Ms are available, such as on the Kiev- 
Moscow run, they are sold out a week 
to 10 days in advance. International 
load factors are a more closely guarded 
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competitive secret, but there are indi- 
cations that Aeroflot is doing better 
on its competitive routes to Asia than 
it is in its European services. 

Flying a total of 9 million passengers 
in 1958 out of a total population in 
the USSR of 208 million indicates the 
Soviet carrier still has a long way to 
go before it taps its full trafic potential. 

Western oun flying Aecroflot’s 
domestic services are usually surprised 
at the high load factors and the heavy 
trafic density, particularly in the more 
remote areas of Central Asia, Siberia 
and the Caucasus. This traffic seems to 
cut across the bulk of the population 
strata with no particular class or occupa- 
tional group conspicuous for providing 
most of the passenger trafic. The main 
sources of Aeroflot traffic appear to be 
e Official travel. The highly centralized 
political and economic system of the 
USSR makes frequent travel to and 
from Moscow necessary for political 
and industrial officials at higher levels, 
usually accompanied by aides in propor- 
tion to their rank. 

e Military travel. The far flung and 
multi-million-man armed forces of the 
USSR generate the same type of leave, 
change of station and official military 
travel that is a familiar segment of the 
U.S. domestic air travel scene. 

e International travel. Bulk of the in- 
ternational traffic is political and busi- 
ness, with a rising seasonal ground 
swell of tourists during the summer 
months. Since the lowering of western 
European trade barriers with Red 
China, there has been a sharply rising 


trafic flow through Moscow to Peking 
as the shortest, fastest and cheapest 
route between the western European 
capitals and the growing China market. 
Moscow is also increasing in importance 
as a trade mecca for both European and 
Asiatic businessmen. 
e Vacation travel. The “vacation with 
pay” policy of the USSR moves a tre- 
mendous volume of trafic to and from 
the Crimean and Black Sea resort areas 
With extremely limited rail and water 
transport, the demand for air travel of 
this type is heavy. An indication of how 
Aeroflot is developing this vacation traf- 
fic is its adoption of the western type 
circle excursion trip with unlimited 
stopover — at a variety of cities 
along a closed loop with a 10% reduc- 
tion under normal fares, The first of 
these circular excursions will be offered 
soon covering the Black Sea, Caucasus 
and Crimea resort spots. 
© Family travel. There is a surprising 
amount of this just plain eae 
travel with family groups visiting rela- 
tives. The Soviet Union's population 
suffered a tremendous displacement 
during World War II through evacua- 
tion, forced labor drafts to Germany 
and prisoners of war, and with the lim 
ited post-war transport facilities avail- 
able, much of this has never been un- 
scrambled and produces a high volume 
of the “visiting” traffic. 
The migration under 


pressure of 
large population groups, particularh 
younger people, to settle virgin lands, 
open new cities in Siberia and exploit 


the still vast Soviet frontier areas is 
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another social phenomenon that gen- 
erates air trafic. The exploitation of 
Siberia’s as yet uncataloged natural re- 
sources and the resultant industrial de- 
velopment will generate a major require- 
ment for expanded air traffic capacity. 
In Siberia, the airplane and helicopter 
are the sole source of all-weather travel 
for the vast bulk of the territory, and 
Soviet policy is to use the helicopter 
and jet to open this frontier in the same 
manner that the covered wagon and 
the railroads opened the U.S. western 
frontier a century earlier. 

In all of this type traffic the speed 
advantage of the jet equipment is gen- 
erating new traffic, as it has elsewhere 
in the world where the velocity factor 
comes into play. For example, the 
I-18 five hour nonstop service from 
Moscow to Alma-Ata competes with a 
five day trip by rail or a 14 hr., five-stop 
service by piston engine Il-14. The 
three-hour Tashkent-Tbilisi Tu-104B 
service establishes a travel link that 
didn’t exist previously and would have 
involved a tortuous rail and sea com- 
bination. The Moscow-Krasnovodsk 
Tu-104B three-hour nonstop service 
bridges a similar gap, competing with 
a rail-sea combination or an 11 hr. I-14 
flight. 

It is difficult to equate the Aeroflot 
domestic fare level in terms of foreign 
exchange due to the various artificial 
ruble exchange rates. But with an av- 
erage Soviet worker’s salary of about 
1,200 rubles a month, these domestic 
fares are well within the Russian tray 
eler’s economic grasp. Aeroflot is still 
planning further reductions in domestic 
fares as its turboprop eqpipment be- 
comes more plentiful and is willing to 
support but not lead any international 
movement toward European-wide fare 
reductions. 

Aeroflot is now aiming its most in- 
tensive sales pitch at the highly com- 
petitive international routes but is 
extending its passenger service improve- 
ment program to all jet equipment on 
both international and domestic routes. 

The airline is acutely conscious of 
its lack of corporate identity in non- 
Communist foreign countries. Com- 
menting bitterly on the extensive adver 
tising campaign conducted in Cairo by 
CSA, the Czech airline, for its Tu-104 
service, one Aeroflot official said: 

“The Arabs think Aeroflot is a small 
branch of CSA and that the Tu-104 is 
a Czech plane the USSR is using.” 

The Soviet airline is pondering the 
techniques of western advertising cam- 
paigns and has created a public rela- 
tions department. It is plastering In- 
tourist offices, airports and foreign travel 
agencies with models of its jet trans- 
ports and with four-color posters plug- 
ging the Moscow-Delhi, Moscow-Peking 
and Moscow-London services via Tu- 
104. Aeroflot also distributes a large 
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colored poster of a Tu-104 soaring over 
symbolic landmarks of the foreign cap- 
itals the carrier serves, including the 
Eiffel Tower for Paris, the Taj Mahal 
for India and a Peking pagoda for 
China. 

In the left hand corner of the poster 
is the Empire State building represent- 
ing New York. When queried about 
this inclusion of the New York land- 
mark, an Aeroflot official commented: 
“Soon we will be there and then we 
won't have to print a new poster.” 

Among other promotional items, 
Aeroflot distributes calendars and col- 
ored postcards of the Tu-104. Time- 
tables, which three years ago were a 
top secret state document, are now 
distributed freely in four-color versions 
sporting the Acroflot house flag, with 
contents available in both English and 
Russian. The English versions assure 
the traveler that: 

The fastest jetliners, the Tu-104 and 
Tu-104A, serve international and do- 
mestic routes of Aeroflot. They will 
take you from Moscow to: Budapest in 
2 hr. 20 min.; Copenhagen in 2 hr. 20 
Amsterdam 3 hr. 15 min.; Paris 
3 hr. 45 min.; Cairo 7 hr. 5 min.; Delhi 
7 hr. 55 min.; Peking 10 hr. 30 min. 
The Tu-104 and Tu-104A have brought 
the speed, smoothness and comfort of 
jet air travel to their passengers. 

The timetables also spotlight the 
substantial speed-time advantage that 
Aeroflot’s jet transport now offers over 
competitive international equipment 
such as the Super Constellation, DC-7 
and Viscount. The Chinese airline is 
in the poorest competitive equipment 
position, using Il-l4Ms and Li-2s 
(DC-3) on its Soviet services from Pe- 
king to Moscow and Urumchi to 
Alma-Ata. 


min.; 


International Competition 


When Aeroflot initiated international 
operations to Scandinavia in 1955, it 
had only twin-engine, 21-passenger I-12 
equipment available. The Soviet air 
line then restricted Scandinavian Air- 
lines System (SAS) to using its twin 
engine, 24-passenger Scandias on the 
Moscow run and refused to allow SAS 
to operate its DC-6s in Russia. 

When Aeroflot began its Tu-104 in- 
ternational jet services, the objections 
to foreign four-engine piston equipment 
vanished. However, Aeroflot will again 
face a serious competitive equipment 
problem next year when the Moscow 
run will see British European Airways 
operating Comet 4Bs and Air France 
using the Caravelle. It is not unlikely 
that Air India will also use one of its 
Boeing 707s on the Moscow-Delhi route 
to compete with the Tu-104. 

Aeroflot passenger service standards 
still have considerable room for im- 
provement before they get competitive 
with western airlines, but the Soviet 


airline is pressing hard toward that 
goal. The hulking, indifferent 200 Ib. 
stewardesses in red sweaters have been 
replaced by trim, neat girls obviously 
selected for weight, personality and gen- 
eral attractiveness. ‘They wear dark blue 
uniforms trimmed with gold braid and 
gold-trimmed blue tricorn hats. Silver 
thread wings with hammer and sickle 
centers are embroidered on their jack- 
ets. Aeroflot has just organized a 
stewardess training school in Moscow 
to train its jet era types. 

Route maps and position reports in 
both English and Russian are distri- 
buted in flight, and hot meals are served 
on plastic trays and dishes. The meals 
are edible but are pitched to the Rus- 
sian cuisine with such breakfast items 
as beefsteak, rice, salami and cheese, 
rather than to the western taste. 

The pressure of international compe 
tition has also changed Aeroflot’s atti- 
tude toward economy of operations and 
has snipped the interminable labyrinth 
of red tape required to get a Soviet 
visa. After opening service from Mos 
cow to Delhi, Acroflot found that its re 
turn flights were running almost empty 
despite the substantial time saving 
offered Delhi-London travelers via the 
Tu-104. The reason was the difficulty 
transit passengers had in getting*Sovict 
visas. Now transit visas allowing a two- 
day stopover in Moscow can be obtained 
at the airline ticket counter, load factors 
are rising and British Overseas Airways 
Corp. is beginning to see considerable 
Delhi-London traffic siphoned off via 
Moscow. 

Since all of the Iron Curtain bloc 
countries have been losing potential 
trafic through stringent visa require- 
ments and security red tape, Aeroflot 
is now working on a plan, expected to 
be implemented shortly, extending this 
transit visa plan to Poland, Czechoslo- 
vakia, Hungary, Rumania and Bulgaria. 
Lure of the travel dollar, pound or franc 
is proving an effective acid to dissolve 
at least some of the traditional Com- 
munist security mesh. 

Another indication of how the 
economy emphasis is growing in Aero- 
flot is its changing attitude toward the 
Brussels and Amsterdam services. Direct 
weekly Tu-104 service was inaugurated 
to both capitals last year. Now, with 
slim load factors, Aeroflot officials have 
approached both Dutch and Belgian 
governments regarding consolidation 
into a single Tu-104 service that stops at 
Brussels and Amsterdam. The Belgians 
agree if it stops at Brussels first, and 
the Dutch agree if it stops at Amster- 
dam first. Aeroflot is still serving both 
capitals directly. 

(This is the second in a series of articles 
on Aeroflot, Soviet airline, jet operations 
based on interviews with Aeroflot officials 
in Moscow and on a 6,000 mi. trip around 
the Soviet Union flying in I-18, Tu-104B 
and II-14M transports. ) 
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Pan American 707 


Saving precious time for airlines: 
HOW ESSO DOES /T/ 


All airlines see record expenditures in the jet age. ground time to the minimum by supplying the 


Turn-around time is a major factor...extra min- fuels, lubricants and service that will assure air- 
utes on the ground could cost hundreds of dollars lines bigger dividends from their investment in 


in lost revenue. Esso is helping to cut this costly jet age equipment. 


AW 


To help speed turn-around, Esso pioneered Esso service crews everywhere benefit from 
safe, high-speed hydrant fueling—now in  Esso’s Jet Age Training Program—most ad- 
use at many major airports worldwide. And vanced and comprehensive in the industry. 
Esso developed large-capacity mobile re- Wherever you see the Esso sign, you can de- 
fuelers with extra-fast pumping rates. pend on quick, careful and competent service. 


INTERNATIONAL AVIATION PETROLEUM SERVICE a — 








SHORTLINES 





> Air India International moved a step 
closer to an India-New York route last 
week when prehearing conference on its 
application for the route was held by the 
Civil Aeronautics Board. 


> Alaska Airlines has been admitted to 
listing on the Pacific Coast Stock Ex- 
change. The carrier, which is already 
listed on the American Stock Exchange, 
cited increasing interest in the airline’s 
operations, which have set new passen- 
ger records in the past six months. 


> Allegheny Airlines passenger load fac- 
tor in June reached a record 55%. 


> Capital Airlines has retained the in- 
dustrial design firm of Lippincott & 
Margulies, Inc., of New York to develop 
a corporate image that will present the 
airline to advantage in the public eye. 
Main areas of study will be Capital’s 
logotype, color scheme, general appear- 
ance, signs and symbols. 


> Eastern Air Lines has indicated its 
intention to extend new experimental 
bargain fares of approximately 3.2 cents 
per mile to all days of the week begin- 
ning Aug. 7. Eastern recently filed with 
the Civil Aeronautics Board for a new 
schedule of night air coach tariffs good 
on Monday, Tuesday and Wednesday. 


> Ethiopian Airlines showed a 1958 net 
profit of $54,197 compared to a profit of 
$56,072 in 1957. Operating profit in 
1958 was higher than in 1957, but net 
profit was reduced in 1958 by higher 
interest expense deductions. The East 
African airline carried 92,712 passengers 
last year, an increase of 5.8% over 1957. 


> KLM Royal Dutch Airlines has an- 
nounced the sale of $13,157,800 in 20 
vear 43% bonds at 98% par value in 
the Netherlands. The issue will be listed 
on the Amsterdam Stock Exchange. In 
March of this vear, KLM sold $18.5 
million of 43% convertible subordi- 
nated debentures and has a $70 million 
credit with three U.S. banks of which 
$15 million was drawn down as of June 
30, 1959. 


> Lockheed Aircraft Corp. has rolled 
out its 75th turboprop Electra sched- 
uled for delivery to Western Air Lines 
next month. 


> National Airlines reported a 31.55% 
increase in first class passenger revenues 
at the fiscal year ending June 30 over 
fiscal vear 1957. National expects reve 
nues for the period to reach the $71 mil 
lion mark, compared with $53,880,000 
for the corresponding previous period. 
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AIRLINE OBSERVER 


> Watch for a series of stormy sessions at the International Air Transport 
Assn. Traffic Conference which convenes Sept. 14 in Honolulu. Wide split 
among international carriers is expected to result from drive by British 
carriers, backed by full government support, for a world-wide extension of 
economy fares now in effect only on transatlantic routes. If the British fail 
to win a majority conference vote on the proposal, they will threaten to 
introduce the low rates on cabotage routes—routes that begin and end in 
British territory or colonies. Here is how carriers are currently split on 
other controversial issues in the North Atlantic area: Six out of 16 airlines 
want an elimination of round-trip discounts. Nine of the group are opposed 
to a jet surcharge, one is undecided. Five want a reduction of economy fares, 
four want a promotional type of fare designed to lure new business. 


> Air France and the privately-owned TAI (Transports Aeriens Inter- 
continentaux) have reached an agreement that will permit reopening of 
talks on the French-U. S. bilateral agreement. Air France will support 
TAI’s bid for landing rights at Los Angeles on a nonstop route from Tahiti, 
while the private carrier will recognize Air France’s exclusive rights to West 
Coast points on routes via the North Pacific and the Atlantic. Talks 
between the two countries on the bilateral broke down last year when 
France denounced the pact (AW Nov. 17, p. 38). 

> United Air Lines will sell or lease surplus piston-engine aircraft rather 
than convert them to turbine power. According to United’s President 
W. A. Patterson, installation of turbine power in Douglas DC-6s or DC-7s 
“does not appear either economically sound or feasible from an engineer- 
ing point of view” at the present time. He admitted the decision could be 
revised “if conditions should change or new developments occur.” 


> Capital Airlines’ overhaul life on the Rolls-Royce Dart engines which 
power its Vickers Viscounts has been extended to 2,100 hr. 


> Russia is subtly extending its aviation influence into Afghanistan under 
its program for aid to underdeveloped nations. At Afghan government 
request, a fleet of Soviet planes recently conducted a month-long locust- 
spraying campaign in the northern part of the country. Russian construc- 
tion work at Kabul Airport (AW Dec. 8, p. 44) is expected to be followed 
by increased Soviet airline service to the Afghan capital. 


> Federal Aviation Agency Administrator E. R. Quesada has served war- 
ing that use of funds granted under the 1960 Federal Airport Act will be 
restricted to construction essential to air safety. He said this policy may 
not rule out federal aid for terminal building construction but added, 
“. . . I cam say that no such construction will be approved by me as an 
eligible project cost if it means that a safety requirement must remain 
unsatisfied.” 


> Department of Defense and General Services Administration will offer 
110 Air Force C-46 transports for sale within the next 60 days at fixed 
prices ranging from $50,000 to $60,000 each. GSA will extend credit to 
buyers who will base the planes in the U. S. or territories at terms of 5% 
interest with a down payment of 25% and the balance payable over a three 
vear period in equal monthly installments 


> United Automobile Workers President Walter Reuther has called upon 
the Defense Department to produce more cargo airplanes to “repair the 
vulnerable gap in our defenses” and to help ease unemployment. 


> Final traffic reports prepared for the month of June by the Air Transport 
Assn. show a 14.7% gain in revenue passenger miles for the domestic 
trunklines during the month compared with June, 1957, as first forecast 
by Aviation Weex (AW July 13, p. 36). Load factor for the month hit 
68.1%, an increase of 5.32 points over the previous June Coach traffic 
in June showed the biggest gain with a 16.9% increase in revenue pas 
senger miles, compared to a 12.9% rise in first-class trafic. Coach load 
factor was 73% compared to a first-class load factor of 64%. Available seat 
miles for both classes of traffic reached an all-time high of 42 billion 











Bristol Siddeley Olympus delivers 


Reheat version more than doubles power 
output of less than three years ago; demon- 
strates great potential of the Olympus 
design. 

Less than three years ago the Olympus Mk 101 entered RAF 
service as the powerplant of the Avro Vulcan and was rated 
at 11,000 lb dry. Rapid development soon resulted in the 
Mk 200, producing 16,000 lb dry; while today’s Mk 201, 
selected for the improved Vulcan B Mk 2, develops 17,000 Ib 
dry, and 24,000 Ib with Bristol Solar fully variable reheat— 
in still more advanced versions, will be increased to around 
30,000 Ib. 
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Olympus design not only gives high power for low weight. 
As Vulcan performance clearly illustrates, it secures three 


further valuable advantages. 


1. Great power at great height. 
The Olympus maintains a high cruising thrust for the 
Vulcan at altitudes above 50,000 ft. 


2. Low fuel consumption. 

The Olympus gives the Vulcan immense flight duration. It 
has flown the Atlantic non-stop, from Farnborough to 
Toronto—3,566 miles—against the prevailing winds, at a 


point-to-point speed of well over 500 mph. 








p-¥4Melelerile thrust 


3. Outstanding reliability. 

In a series of overseas flights, UK-based Vulcans have 
flown as far afield as the United States, Rhodesia, South 
America and New Zealand, to pre-arranged schedules. Such 
was the confidence in the Olympus, that, on the great 
majority of these flights, no provision was considered 
necessary for any engine spares whatsoever away from the 
aircraft’s home base. 

The handling characteristics of the Olympus have also 
received the highest praise. According to an official report, 
“| ., the Olympus sets a standard of handling at altitude 
which has never been equalled by any other turbine engine.” 


Latest achievement in the Olympus story is its selection 
as powerplant for the new TSR-2 strike reconnaissance 


Bristol 
Sgr .. LOWES 


Siddeley 
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aircraft. 





The PLANE 


Convair’s B-58 Hustler, super- 
sonic delta-wing bomber. The 
B-58 is a high altitude craft, 
area-ruled for Mach 2 flight 
... capable of attaining alti- 
tudes above 50,000 feet. Now 
in production for USAF. 


The PROBLEM 


Insulation for the B-58’s elec- 
trical wiring system must be 
flexible, solderable, withstand 
extreme temperatures, ozone, 
moisture, arcing, corona. Must 
meet MIL-W-8777 specifica- 
tions. Wire bundle clamps 
must remain resilient under 
same extremes. 


The PRODUCT 


----- LAO TIL 


Wire covered with Silastic®, the Dow 
Corning silicone rubber, was specified 
throughout in the B-58. Wire bundle 
clamps are also Silastic. 


TYPICAL PROPERTIES OF SILASTIC FOR WIRE 
Temperature range, °F —130 to 500 


Insulation resistance, 
megohms/1000 ft 1000 to 3000 


Electric strength, volts/mil_...300 to 500 


Dielectric constant, 10° 
cycles per second, nominal------- 3.2 
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For more information write Dept. 0919. 


Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 








AVIONICS 





FAA Inspects Foreign Navigation Aids 


By David A. Anderton 


Geneva—Two Flight Inspection 
Groups of the U. S. Federal Aviation 
Agency are now operating in Europe 
and the Middle East, checking out navi- 
gational facilities in airways, terminal 
areas and airports. 

Stationed in Frankfurt, Germany, 
and Beirut, Lebanon, the Flight Inspec- 
tion Groups operate specially-equipped 
Douglas DC-3s converted into flying 
laboratories. Pilots and technicians of 
the Flight Inspection Groups are spe- 
cialists in in-flight checking of airways, 
terminal and airport equipment, and 
can calibrate any of the standard cur- 
rent aids. 

The Flight Inspection Groups are 
self-supporting; their operation does 
not cost the Federal Aviation Agency 
any money. Most of their work is on 
contract and is reimbursable on a gov- 
ernment to government basis. A por- 
tion of their work is financed by Inter- 
national Cooperation Administration 


funds paid into the FAA. 
Major Purpose 


Major purpose of the group opera- 
tions is to check air navigational facil- 
ities. As part of this over-all job, the 
groups can either calibrate existing in- 
stallations or advise on the locations of 
future equipment. Their primary con 
cern is to get navigation aids on the 
air, functioning properly and calibrated 
to International Civil Aviation Organ 
ization standards or better. 

Basis for the calibration checks is 
the FAA flight inspection manual 
here is little difference between its 
standards and those of ICAO. But 
what differences there are tend to give 
more rigid inspections under the U. S 
standards than under international re- 
quirements. 

One example: United States stand- 
irds for the glide-path beam of an in- 
strument landing system require the 
beam slope to be between 24-3 deg 
The same beam width must be between 
0.8-14 deg. ICAO standards require 
the beam angle to be suitable for a 
reasonable ratc of descent. The cor 
responding beam width is to be two 
thirds of the angle of descent 

Che following navigational aids and 
special facilities can all be checked by 
one of the Flight Inspection Group air 
craft and crew: 

e Very high frequency omnidirectional 
range (VOR). 
e Visual aural range (VAR). 
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© Low/medium frequency long range. 

© En route air-ground communications. 
¢ Directing finding stations (DF). 

© Low and medium range radio beacons 
(NDB). 

e Airport traffic control tower opera- 
tions. 

© Surveillance radar. 

© Precision approach radar (PAR) 

e Instrument landing system (ILS). 
© Approach lights. 

© Marker beacons. 

“We can do all these,” said one of 
the group, “but what we'd really like 
to do is work ourselves out of a job. 
We'd like to sell these countries on 
the idea of doing their own checking 
with their own airplanes and their own 
laboratories.” 

Biggest problem in meeting this 
phase of the mission is the general lack 
of acceptance of the need to do the 
job. Some of the countries of the world 
have a rather lackadaisical approach to 
the niceties of calibration of an ILS 
or to the necessary coverage and ac 
curacy of a VOR station. 

“Once we get past that objection, 
there is almost always a lack of funds 
or of current technical capability,” said 
a Flight Inspection Group technician. 


Cost Factors 


Money is a problem because of 
the high cost of duplicating and in 
some cases triplicating the avionic aids 
installed in the flight check airplane 
The amount and volume of the full 
avionic gear demands a fairly large air- 
plane, such as the venerable DC-3, 
which is in itself an expensive item to 
acquire and operate. But adequate work 
can be done with smaller airplanes, 
especially where it is not necessary to 
check every type of airways facilities and 
navigational aid. It is this latter capa 
bility that makes the Flight Inspection 
Group airplane expensive. 

Converting the interior of the plane 
to a flying laboratory, complete with 
a recording and analysis station, is not 
cheap either. Maintenance and upkeep 
comes high on scientific instrumenta 
tion, and the skills may not be available 
locally. 

But some of the cost can be defrayed 
by using technical support available 
from Flight Inspection Group. Wiring 
diagrams, handbooks, engineered instal- 
similar items are 
techni- 


lation drawings and 
ivailable 
cians who need or want them 

Technicians can be taught 
operate and keep operating the compl 


to governments and 


how to 


equipment in the DC-3’s interior; for 
this reason, one of the phases of the 
Flight Inspection Groups’ work is in 
formal contact with their opposite num 
bers. Through this mutual approach 
to a problem, the know-how of the 
U.S. team can be quickly transferred to 
their counterparts. 

It is also possible that one of the 
future functions of the team would be 
to train technicians formally. This has 
been suggested a few times. 

Right now, many European coun 
tries and some Asian countries have 
their own flight check airplanes, doing 
the same kind of work the Flight In 
spection Group DC-3s handle. Among 
those countries are France, Germany, 
Great Britain, Greece, India, Italy, Pak 
istan and Spain. The East African Un- 
ion has a de Havilland Heron and is 
completing its equipment now. Nigeria 
has a de Havilland Dove. Flight In- 
spection Group has made available the 
engineering drawings of the avionic 
installations in its DC-3 to the East 
African group to ease them over the 
initial hurdles of planning and design 
ing their internal layouts. 

But even if Flight Inspection Group 
did its best selling job, some of the 
countries in Africa or the Middle East 
might never be expected to get their 
own flight check aircraft. “We'd tr 
to lick that one by encouraging some- 
body else nearby to help them,” said 
a Flight Inspection Group technician 


Airlifted VOR 


Part of the group's equipment is an 
air-transportable VOR station which 
can be hauled around, set on site and 
operated to check the site effect. Siting 
of these stations is still pretty much 
of an art rather than a science, and 
about the only way to check the final 
choice is to start operating a station 
there. But to commit a permanent sta 
tion before the characteristics of the 
site are absolutely known is a bit risky 
hence the need for a mobile station 

Flight Inspection Group expects that 
future work will be all reimbursable, and 
handled on a _ government-to-govern 
ment basis. They would expect to bx 
assigned to check and calibrate the in 
stallations of a country after that coun 
trv had formally requested that the 
U.S. team do the work. Right 
some of the Flight Inspection Group 
work is Point 
where part of the foreign aid program 
1 country § airways 


now 


under the Four 


plan 


includes work on 
Such work is now going on in Turke 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


James R. Brucker specializes in injection devices using flow controls. He’s a 
Senior Project Engineer with Delavan. And during his six years of developmental 
experience, his products have become bill-of-material items on some of the 


world’s most advanced jet engines for aircraft and missiles. 


It's specialized engineering talent like Jim Brucker’s that has made Delavan first 
choice for fuel injection problem solving. If fluid metering and atomization are 


part of your product, take advantage of Delavan’s specialized experience and 


proven ability to deliver aircraft quality. Send specifications to the address below 
for obligation-free recommendations. 
luting Company 
WEST DES MOINES, IOWA 


World’s largest nozzle specialist 
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where a joint U.S.~-Turkish team is 
establishing VOR stations and other 
facilities. In Point Four work, all check- 
ing and calibration work is to U.S 
standards, as a requirement of the pro- 
gram. 

“Don't get the idea we're trying to 
tell these countries how to run their 
navaids,” one Flight Inspection Group 
man emphasized. “We are advisers 
If they want us to tell them, we will 
But most of the time our role is a con- 
sultant one, and we recommend prac- 
tices.’ 

The Lebanon-based Flight Inspection 
Group unit had their airplane here a 
few weeks ago for installation of Tacan 
and Bendix weather radar by Swissair’s 
maintenance shop at Cointrin Airport 
Brilliant in the new Day-Glo orange 
markings, the DC-3 is otherwise a 
standard FAA airplane except for addi- 
tional HF communication equipment 
which is necessary in Europe, the Mid 
dle East, Africa and Asia. 

Swissair technicians installed a new 
flight panel, designed by FAA’s Okla 
homa City office, putting the Bendix 
radar scope directly into the center 
above the console, and locating thé 
controls for the units and the auxiliary 
black box on the console. Behind th« 
copilot’s right-hand seat about 15 run 
ning feet of shelf space and circuit 
breaker panels contain all the receiving 
equipment necessary to monitor th« 
operation of a ground facility. 

Recording and monitoring station for 
the avionics technician is immediatel 
aft of the avionics bay on the left sid 
of the fuselage. A patchboard panel 
enables him to hook in the input to 
any receiver in the plane, and to record 
these inputs simultaneously. Two morc 
seats, storage space and a bay for an 
auxiliary power unit to generate the 
extra electrical power required complet: 
the interior layout of the DC-3 


Northrop Delivers 
First Q-Ball for X-15 


Edwards AFB, Calif.—First Q-Ball 
re-entry attitude sensor (AW June 
p. 69) for the North American X-15 
has been delivered to National Aeronau 
tics and Space Administration here, bi 
Nortronics Division of Northrop Corp 

O-Ball is intended for use at hyper 
sonic speeds which render other atti 
tude-sensing devices useless because of 
the effects of aerodynamic heating and 
high dynamic pressures. All extreme 
high- performance flying in the X-15 
will be done with Q-B: iI. 

Very fine attitude control will be 
needed to limit structural loads and 
aerodynamic heating and stay in the 
planned trajectory. The X-15 pilot will 
have a visual display of yaw and pitch 
angles measured by Q-Ball. 
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ICONORAMA, air defense situation display which will be installed at North American Air Defense Command headquarters, Colorado 
Springs, Colo., provides large-screea color presentation (left) of all aircraft tracks, identification information, weather and other battle 
data by means of a group of optical projectors. Manual input to Iconorama situation display can be introduced by means of tracing 
board and crosshair (right). After selecting desired projector, any movement of crosshair is duplicated on projector slide by corre- 
sponding movement of motor-driven projector stylus. Iconorama will also be installed at SAC headquarters near Omaha, Neb. 


Plotter Displays Air Defense Situation 


By Philip J. Klass 


Colorado Springs, Colo.—Automatic 
plotting system which instantly displays 
an air defense situation in color on a 
very large screen will be installed here 
soon at North American Air Defense 
Command headquarters and at Stra- 
tegic Air Command headquarters near 
Omaha. 

The automatic display, called Icono- 
rama, is expected to greatly speed the 
plotting of aircraft target position com- 
pared with the manual plotting tech- 
nique which has long been employed. 
Iconorama, which also can be used for 
air trafic control and other dynamic 
situation displays, is the product of 
Fenske, Fedrick and Miller, Inc., Los 
Angeles, a subsidiary of Temco Aircraft 
Co. 


Heart of System 


Heart of Iconorama is a group of pre- 
cision optical projectors whose images 
ire superimposed upon a single screen to 
give a composite presentation. Within 
each projector is a small slide coated 
with an opaque surface and a tiny stylus 
in a transparent frame which is moved 
in a horizontal and/or vertical direction 
by two small servo motors. When the 
stylus is brought into contact with the 
slide and moved by the motors, it 
scratches away a path in the opaque 
coating, allowing light to pass through 
and be projected onto the central 
screen. 

In this way an Iconorama projector 
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can produce any desired flight path dis- 
play of an airplane or other moving 
target, operating directly from radar 
or air defense computer signals. 

The stylus can be instantly with- 
drawn from the recording material, by 
means of a solenoid which is operated 
by electric impulse, enabling the stylus 
to be repositioned for making a fresh 
trace on the same slide. This enables 
a single projector and stylus to handle 
a number of different targets on a time- 
sharing basis. It also enables the stvlus 
to scribe numerals, letters or other sym- 
bols required for target identification 

Information can be manually entered 
into the Iconorama display by means 
of a tracing board with a small cross- 
hair and pushbutton. Stylus of any 
selected projector can be made to fol 
low the motions of the crosshair move- 
ment. 

Four such plotter-projectors can dis- 
play the tracks of 100 targets, updating 
each of the 100 tracks once every five 
minutes, the company says. If more 
targets or speedier updating is required, 
additional projectors can be used. Re- 
cent tests conducted by Norad indicate 
that a single Iconorama projector can 
handle the work that now requires six 
manual plotting board operators. 

The moving target traces can be 
projected on a screen measuring 15 x 15 
ft., or larger if required. Additional 
projectors are used to superimpose a 
map of the area on the moving tar- 
get tracks, or to display such informa- 
tion as weather conditions, the location 


of nuclear detonations or other battle 
information. Each overlay information 
display can be color coded by means of 
a suitable filter in the projector. Filters 
also can be used to display friendly air- 
craft tracks in one color, unfriendly or 
unidentified tracks in another color. 


Flexible System 


One of the most attractive features 
of Iconorama is its flexibility. Informa- 
tion can be displayed or removed from 
the central screen at the flick of a 
switch, as desired by the battle com- 
mander. Furthermore, information re- 
moved is not permanently erased, but 
can be displayed again when needed. 
Fenske, Fedrick & Miller has also 
developed a modified version of a mi- 
crofilm reader-printer which can quickly 
make 84 x 11 in. paper copies of infor 
mation contained on any display slide 
for permanent reference 

Another advantage of Iconorama is 
its ability to use conventional low-cost 
teletype circuits for transmitting dis- 
play data to a remote site. At present, a 
closed-circuit television link is used to 
relay Norad manual plotting board in- 
formation to SAC headquarters, at a 
monthly cost of more than $40,000 
When Iconorama is installed, a $1,200 
per month teletype circuit will suffice 
for this purpose, according to company 
officials. 

Fenske, Fedrick & Miller also has 
developed a three-dimensional dynamic 
situation display using the same basic 
Iconorama principles. The three-di- 
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servovalives 
with mechanical feedback 





New performance levels can now be achieved 

at environmental extremes in advanced aircraft 

and missile applications. These light, compact, reliable 
servovalves are available in quantity to your specifications, 
Consult Moog for precision electrohydraulic servovalves, 


servoactuators and integrated servosystems. 


WRITE FOR CATALOG 310 


SERVOCONTROLS, INC. PRONER AIRPORT, EAST AURORA, N. Y:- 


LEADING INNOVATOR AND PRODUCER OF ADVANCED ELECTROHYDRAULIC SERVOVALVES 





snensional version, which permits the 
plotting of information in “X,” “Y” 
and “Z” coordinates, is now in use at 
Army White Sands, N. M., and Navy 
Pt. Mugu, Calif., missile test stations 
for range safety operations. 

Company's address is 12820 Panama 


St., Los Angeles 66, Calif. 


FILTER CENTER 





> New Name at WADC—Electronic 
l'echnology Laboratory is the new name 
of Wright Air Development Center’s 
former Electronic Components Labora- 
tory. New name better reflects nature 
of its present mission and the trend to- 
ward molectronics (molecular  elec- 
tronics). 


> Airlines Eye Automatic Landing—In- 
terest of U. S. airlines in flare-out adap- 
tors, low-altitude radio altimeters and 
other instrument landing aids appears 
to be increasing, according to William 
Carnes, head of Arinc’s Airlines Elec- 
tronic Engineering Committee (AEEC). 
Britain’s Standard Telephones & Cables, 
Ltd. has submitted proposed flare-out 
radio altimeter specification to AEEC 
and Carnes is sounding out airline mem- 
bers to determine if committee should 
draft an Arinc Characteristic. 


> Computer to Speed Atlas Logistics— 
Convair Astronautics Division has in- 
stalled a RAMAC 305 computer, with 
a 10,000 character memory, to handle 
inventory control of spare parts for the 
Atlas ICBM. Computer will keep tabs 
on spare parts usage rate, inventory, de- 
cide when additional spares must be re- 
ordered. ‘The IBM computer also will 
determine nearest and speediest source 
of spare parts currently in inventory. 


P Airlines May Seek New Beacon— 
United Air Lines is preparing specifi- 
cation for new miniature VHF trans- 
mitter for life raft use, following exten- 
sive tests which indicate that simplified, 
automatic beacon is needed for emer- 
gencies. Aeronautical Radio, Inc. will 
sound out airlines and if interest is 
sufficiently widespread, Arinc will pre- 
pare an industry characteristic (specifi- 
cation). Interested avionics manufac- 
turers may obtain details on desired 
beacon characteristics by writing Wil- 
liam T. Carnes, Aeronautical Radio, 
Inc., 1700 “K” St. N.W., Washington, 

Ask for AEEC Letter No. 


> Airlines Win First Round—Airlines 
ippear to have won first round in their 
battle with Defense Department over 
the use of 8,500 to 9,000 mc. for civil 
doppler radars Newly prepared United 
States proposal, slated for the upcoming 
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Pinpoints All Circuit Flaws Instantly...Plots and 
Simplifies Test Procedure...Provides a Permanent Record! 


DIT-MCO’s revolutionary Matrix Chart is the only error location device which puts all 
circuit information . , . errors, circuit numbers, type of flaws, etc. . . . directly in front of the 
operator of this Automatic Electrical Circuit Analyzer. It plots the entire test sequence and 
pinpoints every circuit flaw... instantly! Horizontal and vertical indicator lights cross 
reference to indicate the exact error location, circuit number and type of flaw. As errors 
ore detected, they are recorded on the proper matrix square and the test continues. 


Once the test sequence has been completed, all corrections are made direct from the 
Matrix Chart. This group correction feature saves up to 90% of error correction and/or 
interpretation time by eliminating time-consuming searches through complex manuals and 
wiring diagrams. After corrections have been noted on the Matrix Chart, it provides o 
complete record of test circuits, test specifications, instructions, results and modifications. 
This concise, understandable record improves interdepartmental communications and 
provides co-ordination through all stages of planning, production and maintenance. 
Non-technical personnel easily master operation of the Analyzer and use of the Matrix 
Chart System. The final Matrix Chart can follow the product for future overhaul and 
maintenance use. 





DIT-MCO, Inc. employs an expe 
rienced staff of sales engineers in 
the field. Contact your field sales 
engineer or write for important 
fects about DIT-MCO Automatic 
Electrical Circuit Analyzers. 


e\  PLUGBOARD 
PROGRAMMING 
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Jumper. wired pr ng 
DIT-MCO, INC. of ai a. torword adapter cables. 
modifications never pr t headoch b 
changes ore easily made by re-jumpering the read- 
ily accessible plugboards. 





ELECTRONICS DIVISION « BOX 07-11 


| 911 BROADWAY « KANSAS CITY, MO. 
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Partial List of DIT-MCO Users 


Aircraft Radio Corp. @ AiResearch Manufacturing Co. @ American Bosch Arma Corp. @ American 
Machine & Foundry Co. @ American Motors @ Amphenol Electronics Corp. @ Avtonetics, A Division 
of North American Aviction, Inc. @ Bell Aircraft Corp. @ Bendix Aviation Corp. @ Boeing Airplane 
Co. @ Cessna Aircroft Co. @ Chance Vought Aircraft, Inc. @ Chrysler Corp. @ Convair @ Douglos 
Aircraft Co., Inc. @ Dukane Corp. @ Electronic Products Corp. @ Fairchild Aircraft Division 
@ Farnsworth Electronics Co. @ Frankford Arsenol @ General Electric Co. @ General Mills, Inc., 
Mechanico! Division @ General Precision Loborotory, Inc. @ Goodyear Aircraft Corp. @ Grummon 
Aircraft Engineering Corp. @ Harzeltine Electronics Division, Hazeltine Corp. @ Hu Aircroft 
@ International Business Machines Corp. @ Jefferson Electronic Products Corp. @ Lock Aircraft 
Corp., Missile Systems Division @ Martin, Baltimore @ Minneapolis-Honeywell, Aeronautical Division @ 
Motorola, Inc. @ Northrup Aircraft, inc. @ Pacific Mercury Television Mfg. Corp. @ Rodio Corp. of 
America @ Roadioplane ‘Co. @ Raytheon Monvufacturing Co. @ Servomechanisms, Inc. @ Sikorsky 
Aircraft @ Sperry Gyroscope Co. @ Summers Gyroscope Co. @ Sun Electric Co. @ The Swortwout Co., 
Autronic Division @ Temco Aircraft Corp. @ Thompson Products @ Topp industries Inc. @ Trans World 
Airlines @ U. S. Naval Air Station Overhaul and Repair Depots @ U. S. Naval Ordnance Laboratory 
White Ook @ Verto! Aircraft Corp. @ Western Electric Co. @ Westinghouse Electric Corp. 
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International Radio Conference, will 
recommend that this frequency band 
be allocated to “radio positioning serv- 
ice,” as sought by the Defense Dept 
but with a “footnote” which permits 
civil doppler radars to share the band 
providing users accept possibility of 
interference with military radio position- 
ing equipments. Airlines are willing to 
accept joint use in view of recent 
studies by Federal Aviation Agency 
which suggest that there will be no 
harmful interference. 


> Varo, Fairchild Join Hands—Varo 
Manufacturing Co., one of the pioneers 
in molectronic circuitry (AW June 2, 
1958, p. 64), has worked out arrange- 
ment with Fairchild Semiconductors 
whereby the two companies will collabo- 
rate on future molectronic develop- 
ments, with Fairchild concentrating in 
the area of semiconductor devices. 


> Busy As a Beaver—International Busi- 
ness Machines Corp. reports that its 
Vanguard Computing Center in Wash- 
— has made more than 350 billion 
calculations since the center first began 
to compute orbits of earth satellites 
in October, 1957. Company estimates 
that a human calculator would have re- 
quired 50,000 years to perform the same 
task, assuming he checked his work. The 
computer is an IBM 704. 


> Signed on Dotted Line—Maijor con- 
tract awards recently announced by 
avionics manufacturers include the 
following: 

® Dalto Corp., New York, reports that 
a Dalto Visual Flight Simulator has 
been purchased by Strategic Air Com- 
mand for evaluation at Castle AFB, 
Calif., with a C-11 Link trainer. 

e Microwave Associates, Inc., Burling- 
ton, Mass., $151,000 contract from 
Navy Bureau of Ships for research and 
development in solid-state microwave 
techniques. Company also reports a 
$53,000 contract from Rome Air De- 
velopment Center for investigation of 
design factors in gaseous discharge 
switches. 

Beckman Instruments, Inc., $200,000 
award from Aerojet-General for two 
data acquisition systems to be used in 
testing of solid propellant rocket en- 
gines for Minuteman ICBM. Fully 
transistorized equipment will be able 
to monitor test data at rate of 2,500 
samples per second. Delivery is sched- 
uled for next July. 

e Electronic Associates, Inc., Long 
Branch, N. J., $1.5 million subcon- 
tract from IT&T Laboratories for range 
instrumentation equipment to be in- 
stalled at Eglin Gulf Test Range. 

® Sperry Utah Engineering Laboratory, 
Salt Lake City, reports a $17.8 million 
contract from Army Ordnance for con- 
tinued development of Army’s Sergeant 
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THIS... 
IS FLIGHT REFUELING, INC, 


integrated facilities for the study, development, 
testing and manufacturing of lishtweight systems, 
sub-systems and components. 


FAST FLUID TRANSFER SYSTEMS 

(LOX, N2, Hg, JP Fuels, H2O2, Heated Gases) 

Air to air, ground to air, ground to ground, sea to air, 
sea to sea... . from Av-gas to nuclear coolants. Ac- 
complishments include ground fueling of Thor mis- 
siles and ship-to-ship refueling at sea. 


AERIAL REFUELING SYSTEMS 

FRI's years of designing and manufacturing Probe 
and Drogue Refueling Systems for all types of air- 
craft have resulted in the most advanced techniques 
in this specialized field. 


CONTROLLED 

AIRBORNE SUSPENSION SYSTEMS 
Suspension of various objects from airborne bodies. 
Projects include high speed target towing systems, 
trailing of dipping sonar systems, cable-laying car- 
tridges and fire-fighting packages. 


NUCLEAR ACTUATING MECHANISMS 
Mechanisms for automated control rod actuation, 
valving and other fluid control in all types of in- 
stallations. Automated fueling and. defueling 
devices. 


SERVICES - - ENGINEERING, 
MANUFACTURING AND TESTING 
Complete facilities for production of sub assemblies 


and components to military specifications and en- 
vironmental testing to MIL-E-5272. 


Government and industrial contracts as scheduled 
and within budget limitations. Write for illustrated 
literature. 


— we Flight Refueling, Inc. 


West Coast Representative: William E. Devis, Box 642, Inglewood, Calif, 
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Denver Reprocemsarrsi ee. Engine ~ Seles Associctes, 











SPACEABILITY is a new term 


meaning the capability to 
completely equip man for 
survival in space. While he 

will retain the ability to exercise 
his judgment with manual 
controls, man’s welfare in space 
will depend largely on automatic 
control of his navigation, flight 
and power—in fact, his total 
environment, including food, 


oxygen and waste disposal. 





There are three areas indispensable to space operations: 
(1) 4motion control apd navigation for vehicles of flight, 
including inertial systems; (2) environmental control for 
human activity; and (3) instrumentation and data proc- 
essing both on the ground and in the air. 

Recognition of Honeywell leadership in all three areas is 
exemplified by the fact that Honeywell controls are going 
into almost all space vehicles presently planned. 


* 


SF fw 


This Honeywell capability is benefiting the following 
projects, some of which have already been completed: 


e Providing complete guidance and flight control sys- 
tem for Project Scout, the NASA launching vehicle for 
orbital and probe flights of instrumentation satellites. 


e Developing navigation and guidance system for the 
proposed Martin version of Dyna-Soar, the Air Force 
pilot-controlled semi-orbital vehicle. 


e Developing and producing an advanced space cabin 
environment simulator for the Air Force School of Avia- 
tion Medicine. 


e Supplying orbital injection guidance reference sys- 
tems for Project Vanguard's launching of satellites into 
predetermined orbits. 


e Developing and producing attitude control for both 
orbiting and re-entry versions of Project Mercury, the 
NASA manned satellite program. 


e@ Developing and producing attitude stabilization 
systems for vehicles used in re-entry test phases of 
Project Mercury. 


e Human engineering studies and instrumentation de- 
velopment for pilot orientation in space flight for Project 
Mercury. 


Corporate capability—with a notable 
background in missile and space systems management, 
as well as in the design, development and production of 
systems and components, Honeywell is fully qualified 
for work on all phases of prime missile and space systems. 


Human engineering in relation to space 
flight is being studied by an entire project team at the 
Military Products Group's aeronautical facility in Minne- 
apolis. The group is made up of specialists in anthro- 
pology, anthropometry, bio-chemistry, bio-physics, psy- 
chology and psycho-servo analysis. Their goal: opti- 
mum integration of man into a complex control system, 
which involves problems such as efficiently dividing labor 
between manual and automatic computation equipment. 


Honeywell organization makes 
available to space projects unique capabilities and experi- 
ence. These include Industrial Instrumentation, Comput- 
ing and Recording complex; the services of environmental 
experts in the Temperature Controls Group; and associ- 
ated members of the Military Products Group: Ordnance, 
Aeronautical, Boston, and Missile Equipment Divisions. 
The Corporate Research Center works closely with all 
groups. 


Areas of interest and activity at Honeywell 
for space projects include the following: 

Inertial guidance and navigation systems, gyros, stable 
platforms, accelerometers, computers, air data systems, 
ballistic trajectory control systems, horizon scanners, fix 
takers, reaction jets, control valves. 

Other areas are flight data sensing and display systems, 
telemetry and recording systems, data reduction systems, 
pressure and temperature sensors, analog-digital and digi- 
tal-analog converters, atmosphere composition control 
systems, temperature control systems, pressure control 
systems and recording devices. 

If you have a problem that requires outstanding capa- 
bility in control for space projects, call on Honeywell. 
For information write Honeywell, Minneapolis 8, Minn, 


Honeywell 
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AVCOM 100 









COMPLETE “A” PACKAGE 


Transmitter, receiver, $ 
power unit, shockmount 






Sige COMPLETE “B” PACKAGE 
he oo 190 Channel VHF Receiver 
90 Channel VHF Transmitter 






Power Supply — Modulator — Amplifier 
Shockmount, including Connectors 
VOR/LOC/Marker Beacon Receiver 
VOR/LOC Indicator 


1495 


ILS ACCESSORIES 
Add the new Lear Glideslope 

ding VOR ILS 
complete tor§ 875.00 



















THE NEW LEAR 
NAVCOM 100 


— 
NAVCOM, 100 





r ee? 


Package “A” $1095.00 

Includes 5611 Receiver, 

5640 Transmitter, 2355 

Power Supply — Modula- 

tor—Amplifier and Shock- 

mount. Provides ample 

frequency coverage to 

operate your aircraft even in high density 
zones, 90 channel transmitter, 190 channel 
receiver, both crystal controlled. 


Package “B” $1495.00 


Adds the 2374 NavPac 

which provides VOR and 

localizer signals to the 

4080 visual indicator. 

Also the 2374 provides 

75 me marker beacon sig- 
nals to phones or speaker and to signal light 
indicators. Also adds the 4080 indicator 
which provides rotable omni-bearing selector, 
to/from indicator, localizer flag and direct 
reading reciprocal bearings. 


ILS Accessories 


Utilize all ILS 

facilities with 

the addition of 

the 10 channel, 

crystal con- 

trolled 5607 

Glideslope Re- 

ceiver and 4087 

Indicator. This 

model 4087 in- 

dicator can replace the 4080 or be added. It 
provides glideslope presentation with individ- 
ual flag alarms for the G/P and LOC. All this 
for an additional 


$875.00 shockmount extra 


See your Lear Distributor for an eye opening 
demonstration. 


FAR 


LEARCAL DIVISION 


3171 So. Bundy Drive « Santa Monica, California 
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surface-to-surface missile. Contract, 
which formalizes earlier letter contract, 
is in addition to recently announced 
awatd for $22 million. 

¢ Fairchild Astrionics Division, W yan- 
danch, N. Y., $268,000 contract from 
Sperry Gyroscope Co. to provide engi- 
neering services for tests on Sperry AN/ 
ASQ-42 inertial bomb-navigation sys- 
tem to be used on B-58. 

eDatex Corp., Monrovia, Calif., 
$332,000 contract from Japanese Na- 
tional Aeronautical Laboratory for digi- 
tal data recording system to be installed 
at NAL’s transonic wind tunnel. Sys- 
tem will be able to handle 20 force data 
variables and 240 pressure data inputs. 
Company is subsidiary of Giannini Con- 
trols Corp. 

e Waste King Corp., ‘Technical Prod 


ucts Division, Los Angeles, $48,000 
award from Air Materiel Command for 
prototype quantity of pitot static tubes 
capable of withstanding exposure to 
temperatures of 1,400C for 15 min., 
for use on aircraft and missiles flying 
at speeds up to Mach 5. 

@ Hermes Electronics Co., Cambridge, 
Mass. (formerly Hycon Eastern, Inc.) 
has received contract for more than 
$1 million from International Business 
Machines Corp. for timing equipment 
to be used in bombing-navigation sys- 
tem IBM is developing for use on 
B-70. 

e Avion Division of ACF Industries, 
$193,000 contract from United King 
dom for radar beacons to be used in 
connection with Britain's long-range 
missile program. 


Radio Device Detects Intruders; 
May Have Collision Avoidance Use 


Washington—Novel radio device un- 
veiled here recently was developed to 
detect intrusion into a secure military 
or industrial area and may also provide 
the basis for a lightweight, low-cost self- 
contained proximity warning indicator 
for air collision avoidance 

The device, known as a Standing 
Wave Area Motion Indicator, or Swami 
for short, was developed by Louis B. 
Mulvey, West Newton, Mass. Military 
Products Division of Singer Manufac 
turing Co. has obtained exclusive U. S. 
and Canadian rights to the invention. 
Swami systems already have been in 
stalled at several sensitive military/ 
government installations to sound alarm 
in the event of intrusion 

Demonstration indicated that Swami 
is so sensitive that it can detect slight 
est movements of a human body 

Present models designed for intrusion 
detection weigh less than 10 Ib. and cost 
under $1,000, including an alarm box 

The device consumes less than 5 w 
of electric power, permitting battery 
operation for mobile applications lik 
battlefield surveillance 

Singer has not vet contacted Federal 
Aviation Agency or Air Transport Assn 
representatives to discuss Swami’s po- 
tential air proximity warning application 
but plans to do so soon. Mulvey has 
conducted informal flight tests of the 
device and says he believes it can give 
a positive warning of an intruder air 
craft, its position as well as its closing 
velocity. However, he says further in 
vestigation is needed. 

Total weight of an airborne system 
should be under 35 Ib. and its cost 
iround several thousand dollars or less 

Although the U. S. Patent Office has 
not yet granted a patent, Mulvey says 


that discussions with the patent ex- 


aminer indicate that several basic claims 
will be allowed on the new device. Un 
til the patent is granted, Mulvey is reti- 
cent about revealing some details of how 
Swami operates 

Swami is neither a radar nor a dop- 
pler system. It consists of a low-power 
continuous-wave transmitter operating 
at a frequency of around 2,000 me, The 
transmitter is pulsed at a repetition rate 
which can range from a few kilocycles 
to a few megacycles. Any movement 
of an object within the area of the radio 
frequency field produced by the Swami 
transmitter causes a change in the field 
pattern which in turn causes the trans 
mitter’s pulse repetition rate to change 
slightly f 

A frequency modulation detector 1s 
employed to spot this change and sound 
an alarm. By counting the number of 
cycles of change per unit time, it is pos 
sible to determine the velocity of the 
intruder for applications such as au ait 
borne proximity warning indicator 

The complete transmitter-receiver 
and FM detector for secure-area surveil 
lance weigh only about two pounds, oc 
ibout 20 cu. in l'ransmitter 
output is 15 milliwatts. For 
proximity warning use, a directional an 
tenna and scanning mechanism would 
be required, increasing size and weight 
Single Swami unit has an effective range 
of from a few inches to several thousand 
feet. With additional power, range 
could be increased considerably, Mulvey 
believes 

Mulvey is a self-taught electronics 
designer. He originally graduated with 
a degree in journalism, later became in 
terested in clectrouics and worked for 
Raytheon as a production engineer 
Swami was developed by Mulvey in his 
spare time over a five year period 
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This is an actual photograph of 1%2" Springfield “400” hose. 


If you design fluid handling, 
transfer, or hydraulic equipment, 
you already know Teflon hose. 
Wonderful! Except, up to this time 
larger diameters were not really 


flexible. But now look! 
SPRINGFIELD “400”"** WITH FINGER FLEXIBILITY 
ONLY TITEFLEX HAS IT! 
@ Minimum bend radius: only 34 times 
y the hose diameter! Thanks to the exclusive 


TITEFLEX process. 


d es} n with @ Teflon innercore with all its properties. It’s 
g tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 


la r ge d ia mete r almost endless. 


3/ 
0/4 
Teflon* hose @ Available now up to 2” in diameter, lengths to 
25 feet (soon to 50!). 


th t @ Fittings prove failure-proof—right up to burst 
a pressure of hose! 


@ In many cases, a shorter Springfield “400” hose 


bends like this { can replace extruded hose at big savings. 


Springfield “400” has already made exciting news 
in scores of applications—new uses crop up 

every day. How about your field? Our 

bulletin will set design ideas clicking. Ask 

your TITEFLEX distributor (see the Yellow 

Pages) for a copy. Or drop us a line direct. 


= 

Do these Springfield “400” applications 
| a py suggest anything to you? 

TANK, CAR, BARGE, MILITARY VEHICLE 


application © CHEMICAL e HIGH TEMPERATURE AIR 
® PLASTIC COMPOUND © HOT TAR AND ASPHALT @ 
LIVE STEAM © CORROSIVE FLUID @ HIGH 
TEMPERATURE HYDRAULIC SYSTEMS @ AIRCRAFT: 
high temperature fuel and lubricating systems @ 
MISSILE: fuel and oxidizer lines of vehicles 

and ground support e 








a 


*Teflon is a duPont trademark 


titeflex inc. springfield mass. PACIFIC DIVISION * SANTA MONICA * CALIFORNIA **7_M. of Titeflex, Inc., Pat. Pending 
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AIA Forecasts Aerospace Developments 


Washington—Increasing heat envi- 
ronments in the next 10 years will 
force aircraft speeds to level off at 
about Mach 4+ since skin temperatures 
will reach up to 2,000F. 

Aerospace Industries Assn. made that 
forecast here in a report on scientific 
and engineering problems facing aero- 
space builders in the next decade. The 
sixth annual report, compiled by 200 
research and engineering experts, also 
noted: 

e Re-entry velocities for missiles, satel- 
lites and gliders will be such as to create 
short-time temperatures as high as 10,- 
0O0F. 

e Maximum acceleration for tactical 
missile thrust and maneuver loads will 
go from about 50 to 80g. In re-entry 
vehicles, g-forces will go from 150 to 
170g. 

e Inertial guidance and contro] systems 
will show a marked increase over non- 
inertial systems, and doppler-inertial 
and stellar-inertial systems will be in 
“considerable use by 1965” in second 
generation missiles and space vehicles. 
© Use of infrared guidance systems in 
manned aircraft will increase in the 
1960s but may be expected to “drop 
off markedly by 1970.” 

@ Reliable, gas-lubricated spin bearings 
and refinement of electrostatic suspen- 
sion for gyros and accelerometers must 
be perfected by 1965. Application of 
cryogenics, particularly in bearings, 
must be completed by 1970. 


High Energy Fuels 


In another phase of the report, the 
association stressed that improvement 
in air-breathing propulsion systems de- 
pends primarily on the development of 
high energy fuels and lubricants. Based 
on expected fuel developments, thrust 
eficiency of future rocket engines 
“should increase by at least 50% by 
1970,” researchers said, adding: 

“However, with the development of 
free radical and nuclear powerplants, 
a 400% increase is possible. Develop- 
ment of these systems should result in 
their replacing chemical-fueled power- 
plants after 1970.” 

Turning to the manufacturing phase 
during the coming decade, the associa- 
tion pointed out that the time cycle 
from conception to production is be- 
coming shorter while methods and 
equipment are becoming more com- 
plex. Some of the problems: 

e New materials will require new facil- 
ities for handling and more complex 
processes will require better and more 
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expensive equipment. Automation and 
numerical control “must be adopted on 
a wide scale.” 

© Necessity for achieving very close 
tolerances and improving methods of 
brazing, welding and heat treating in 
carefully controlled atmospheres. 

¢ Bonding requirements will emphasize 
the use of ceramic adhesives; bonding 
steels will become commonplace. 

¢ Fabrication techniques must be de- 
veloped to shape steels with yields of 
more than 300,000 psi. and titanium 
alloys with yields of more than 200,000 


psi. 
Human Error 


To eliminate the possibilities of hu- 
man error in the coming era of ex- 
tremely high precision, the association 
contended that complex testing proce- 


dures will have to be recorded on tape 
to automate systems testing. 

The trend, according to the associa- 
tion, is “toward memory drums and 
storage devices that will be able to 
compare and make decisions” in accu- 
mulating test data. Equipment must be 
kept fairly simple externally to reduce 
operator skill requirements. 


Two Major Categories 


Because the development status of 
propulsion systems has been separated 
into two major categories—air-breathing 
and rocket systems—the air-breathing 
systems, the report noted, will “by their 
very nature, be limited to vehicles for 
the movement of large cargoes from 
one point on the carth’s surface to 
another.” 

On the other hand, the association 
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G-FORCE THRUST, maneuver loads for tactical missiles will increase as designs are improved. 
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ANNOUNCES A NEW 
SPECIALIZING IN PRODUCTS 


SPACE AGE 


‘ 


NEW 200-ACRE ENGINEERING AND RESEARCH CENTER. An artists’ con- 
cept of Aeronutronic’s new 20-million dollar Research Center 
under construction at Newport Beach in Southern Cali- 
fornia. Here, Ford resources provide the finest facilities for 
carrying out complete engineering, research and prototype 
manufacturing operations on advanced projects. Over 40 
government and commercial programs are now underway at 
the new Center and at other Aeronutronic facilities nearby. 


function of TWSO is to research, develop and 
manufacture tactical weapons for the military 
services. Under development now is the Army’s 
$23-million SHILLELAGH surface-to-surface 
guided missile system. 


For information regarding interests, 


facilities, products or positions, write to 


Aeronutronic, a Division of Ford Motor Company, 


Ford Road, Newport Beach, California. 


COMPUTER OPERATIONS is engaged in re- 
search, development, manufacturing and 
marketing of computer components and com- 


OFFICE OF ADVANCED RESEARCH. Basic re- 
search is conducted in areas of long-range com- 
pany interests, with special emphasis in the 
fields of atomic and molecular physics, physical 
chemistry and atmospheric physics. 


RANGE SYSTEMS OPERATIONS provides total 
capability to study and pian missile range in- 
strumentation and to staff and manage com- 
plete missile range operations for U. S. military 
and civilian agencies. 


SPACE TECHNOLOGY OPERATIONS is devoted 
to solving problems dealing with man's new 
frontier. Typical development programs include 








munications systems for military and co er- 
cial use. New products developed are revolu- 
tionizing present data processing techniques. 


Sord, 


sat co ation, ICBM detection, space 
vehicle design and research rockets, such as 
Project Far Side. 


‘Company, 


MILITARY AND INDUSTRY IN SCIENCE AND TECHNOLOGY. 
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said rocket systems “possess the capa- 
bility for providing ‘super performance’ 
within the earth’s atmosphere or for 
— outside the earth's atmos- 
phere.” But the report added that the 
rocket engine is still in the formative 
stages of development and “‘a clear su- 
eorgl for application of solid or 
iquid propellant rockets for selected 
categories of vehicles has not yet been 
established.” 

Development of ion rockets and 
photon engines will, in the next 10 
vears, become accelerated when space 
flight by chemical and nucloar-powered 
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1950 


vehicles becomes more frequent, ac- 
cording to the association. 

In the metals field, the report said 
emphasis should be placed on develop- 
ment and application of refractory 
metal alloys. Trends indicate that 
alloys should be developed to have a 
usable strength at high temperatures 
and a ductile-to-brittle transition tem- 
perature of —65F or lower. At present, 
the researchers said, “it is apparent that 
beryllium falls far short of 1970 antici- 
pated requirements,” pointing to what 
they termed “‘poor weldability and lack 
of ductility.” 


77x 0 


1955 1960 


1965 


Refinement of metals cleaning meth- 
ods could make an appreciable cut in 
relative costs; etch cleaning now is 
comparatively new but is expected to 
reach maximam usage within five years. 
Other methods, expected to increase 
rapidly, are blast cleaning and vapor 
honing. 

Ultrasonic cleaning still is being 
explored and potential for electro- 
erosion is “not well defined at present.” 

In a discussion of elastomers, the 
association predicted that use of butyl 
packings, O-rings and hoses will in- 
crease as phosphate ester hydraulic fluid 
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APPROXIMATE UPPER LimiT 
OF INTENSE RADIATION 


INTERPLANETARY GASH +@ 


HIGHEST SUNLIT AURORAE 
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OF INTENSE RADIATION 
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CONVECTION CURRENTS 


? Cow Temperature 
ATMOSPHERIC CORROSION 
HUMIDITY SAND FUNG c 


1970 


CHART prepared by Aerospace Industries Assn. technical committees illustrates advances forecast for the coming decade. 
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Go PAC... 
for aircraft & 
engine services! 


TYPICAL AIRCRAFT SERVICES 
* complete airframe modification 
& overhaul 


* Custom interior design 
& installation 


+ radio & radar installation & service 
+ electrical & hydraulic systems - 

+ custom interior & exterior painting 
+ instrument installation & service 

+ Lockfoam soundproofing 

+ “wet-wing” fuel system expansion 
+ many other specialized services 


PISTON ENGINES 
SALE, EXCHANGE, LEASE, OVERHAUL 


Fully covered by PAC's 
unequalled workmanship 


WARRANTY 
500 hours or 180 days! 


ENGINES, ACCESSORIES, 
PROPELLERS ... 
JET, TURBOPROP, PISTON 


* engine overhaul, exchange, 
lease, sale 

* accessory overhaul, sale 
& exchange 

+ propeller overhaul & assembly 

+ Pratt & Whitney Aircraft distributor 
& authorized overhaul shop 


+ only authorized Rolls-Royce Dart 
distributor & overhaul facility 
in the U.S. 


PAC is the authorized distributor for 
major manufacturers of aviation products 
throughout the west. 


For further information, call or write: 


PACIFIC AIRMOTIVE 
CORPORATION 


2940 N. Hollywood Way, Burbank, Calif. 
Victoria 9-3481 


SUBSIDIARIES: 
PacAero Engineering Corp., Santa Monica 
Pacair, inc. (international) Burbank - 
'-. Ploneer Leasing Corp., Burbank 
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consumption increases, but “may de- 
cline as tougher, heat-resistant silicone 
compounds appear. 

“Fluorocarbons offer the best imme- 
diate answer for high temperature, high 
physical property, and fuel resistance,” 
the report said. “However, fluorosili- 
cones and nitrile silicones will provide 
stiff competition because of lower 
density where the better physical prop 
erties of the fluorocarbon rubbers are 
not needed.” 

Urethanes will find wide use as heat 
and fuel resistance improves. Use of 
natural rubber will decrease during the 
forecast period, to be replaced by the 
high temperature and ozone-resistant 
polymers. 


PRODUCTION BRIEFING 


Ryan Aeronautical Co., San Diego, 
Calif., will build the Q-2C, advanced 
Firebee target missile, under $8,667,- 
000 Air Force contract. The XQ-2C 
is now undergoing flight tests at Hollo- 


man AFB, N.M. 


H. K. Porter Co.’s Thermoid Divi- 
sion, Trenton, N. J., will supply jet 
starter air hose to the Air Force under 
$1,255,000 contract. The hose carries 
air at temperatures to 500F 





Lockheed Aircraft Service, Inc., On- 
tario, Calif., will install Westinghouse 
]34-34 jet engines on Royal Australian 
Air Force Lockheed P2V patrol planes 
The modification, the same as that done 
to U.S. Navy P2Vs, increases the air 
craft’s speed from 286 to 347 kt. at 
1,500 ft. altitude 


Robertshaw-Fulton Controls Co.’s 
Aeronautical and Instrument Division, 
Anaheim, Calif., will continue produc 
tion of helium pressure regulators for 
the Titan ICBM under $439,986 Mar 
tin Co. contract. Regulators control 
helium pressurization in fuel and oxi- 
dizer tanks of both the first and second 
stages of the missile 


Siegler Corp.’s Hallamore Electronic 
Division will build production test 
equipment for Hughes advanced air-to- 
air missiles under $250,000 contract 
The equipment, a radio frequency sig- 
nal generator, checks the radar guidance 
and control surface response of the 
missile. 


Koppers Co.’s Metal Products Di- 
vision, Baltimore, Md., will deliver 
three semi-portable noise suppressors 
to Chance-Vought Aircraft for use in 
testing Navy F8U fighters. The ex- 
haust suppressors will be anchored to 
the ground and will be used in con- 
junction with three portable intake 
supressors. 


In cvery 
NIKE 
HERCULES 


DALMOTOR 


POWER IN THE 
GUIDANCE SYSTEM 


this small, vital unit is such that it must 
meet extreme environmental conditions of 
heat, cold and shock. 
Whether your need is transducers, pre- 
lcision cybermotive devices, analog com- 
or a solution to on unanswered 
Potion, Yubo will design and build to 
your strict specifications — with minimum 
| jlead time. | 


Dalmotor Division 
1375 Clay Street 
Santa Clara, Calif. 


Win. CONSOLIDATED 


INDUSTRIES, INC. 


— 





I'ransatlantic capability of Aeroflot’s big 
120-220-passenger Tupolev Tu-114 turbo- 
prop transport was demonstrated to the 
U.S. in two recent nonstop flights—Mos- 
cow-New York in 11 hr. 6 min. (AW July 
6, p. 38) and the return trip in 9 hr. 45 
min. last Monday. U.S. engineers were im- 
pressed by the scope of techaical problems 
tackled by Soviet engineers, particularly the 
powerplant section embracing 12,000-shp.- 
plus engines and 18.3-ft.-diameter contra- 
rotating propellers. Propellers, which can 
be reversed, are electrically controlled, hy- 
draulically actuated and have a pneumatic 
system—in case of power failure—to feather 
in less than three seconds. Near head-on 
view, at top of page, showing Tu-114 ia- 
itiating go-around when first radar approach 
at N. Y. International Airport was made too 
fast and too high, points up wide spacing of 
inboard engines from fuselage to minimize 
effects of propeller tip noise. Airplane ar- 
rived with enough fuel for four hours of 
further flight, had 16,000 gal. of Shell 640 
kerosene-type fuel loaded before takeoff, an 
additional 2,000 gal. loaded during week. 


Navigator's compartment in visiting Tu-114 
nose featured extra scope (foreground, right) 
for use by American navigator who guided 
Soviet navigator during portions of flight. 
Navigator’s scope is suspended ia monorail 
permitting forward and rear travel, is hinged, 
to bring contoured facepiece to navigator’s 
eye level while seated. Workbench is at left. 








Tu-114’s cockpit (above) appears to be more 
refined than military-style evident in Tu-104. 
lu-114 control wheels jut from instrument 
panels. Captain’s wheel has nosewheel steer- 
ing wheel mounted in hub. Airplane control 
system utilizes hydraulic boost. Flight instru 
ments are very similar to comparable U.S 
types, include standard-type altimeter. En 
gine instruments are mounted in center 
panel above propeller feathering controls. 
Seats, mounted on tracks, are a step up 
from the floor and have hinged arms to pro- 
vide ease access. Ash trays are built iato 
the arms. Throttles, mixture and propeller 
controls are mounted on captain’s left and 
copilot’s right. Left and right windshields 
are electrically heated by metal strips. 


I'u-114 flight engineer’s station is behind 
the copilot. At top left is schematic system 
of fuel system. Engine controls are at 
lower left. Engine fire extinguisher control 
panel is located at left just below small faa, 
adjacent to engine instrumentation. Air 
plane electrical system includes a 28-v. d.c. 
layout with eight d.c. generators and four 
a.c. generators. Anti-icing of propellers and 
tail is electrical. All fuel is carried in wings; 
although Russians were reluctant to discuss 
tankage, U.S. eagineers believe that integral 
tanks are fitted. Fueling of the aircraft is 
done at several points above the wings near 
the leading edges. The Russians tested the 
fuel, taking samples from the tank truck’s 


sump. 
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CONTROL PANEL designed by United Aircraft Corp. Research Department for its IBM 704 computer complex shows company’s capa- 
bility for adapting, using large computer systems in data processing work. Data processing is a key element in 433L weather system. 


United Aircraft to Link Weather System 


By Craig Lewis 


East Hartford, Conn.—United Air- 
craft Corp. is launching development of 
an integrated high-speed weather sys- 
tem which will eventually form the 
basis for a common military-civil na- 
tional weather service. 

Moving into the new field of weather 
system development, United Aircraft 


will work with a team of seven associate 
companies to establish a test facility 
which will include a data processing 
center and nine stations along the At 
lantic Coast. Basic task is to integrate 
available equipment and techniques into 
a single system, Weather Observing and 
Forecasting System 433L, which can 
eventually be expanded into a common 
national weather system and a global 
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Air Force weather system. In_ the 
actual job of developing the test facil 
ity, the UAC team will be using a num 
ber of pieces of equipment which have 
been under development by the Geo 
physics Research Directorate of Air 
l’orce Cambridge Research Center. As 
this integration work proceeds, the 
UAC group will also be doing research 
and engineering work aimed at impro\ 
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a central data processing center in Hartford, Conn. 


TEST FACILITY proposed by the United Aircraft team includes nine stations (left) which will exchange observations and information with 
This test facility is scheduled to be in opciation late in 1960. 


Information 


flow for 433L weather system (right) shows equipment and organizations which will be reporting observations, receiving weather reports. 
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“In this new era, Solid State Electronics will spread 
its influence to every form of human endeavor and 


will contribute substantially to scientific achieve- 


ment in all fields.” 
Hen Mobo 





Ferrimagnetic principles are demonstrated by scien- 
tist in charge of Motorola's Solid State program, 
Dr. H. William Welch, Jr., director of research 
and development, Military Electronics Division. 
Dr. Welch as a University of Michigan professor 
established that school’s Solid State laboratory and 
introduced new curricula in Solid State devices and 
their applications. He holds an I.R.E. Fellow Award 
for contributions to development of solid state devices 
and microwave tubes. 


John C. Cacheris, right, manager of the Microwave 

Applications Laboratory, and a member of his staff 

inspect a parametric amplifier, one of several devices Typical of solid state materials now being offered for 

now being produced by Motorola's Solid State Dept. sale by Motorola are these ferrite rods and bars being 
examined by Donald L. Fresh, manager of the Solid 
State Materials Laboratory. 


Imaginative leadership plus the most modern of laboratory facilities 
have helped foster a creative environment that is attracting top talent 
to Motorola. Here, Dr. Arthur L. Aden, associate director of research 
and development for Motorola’s Military Electronics Division, shows 
a new member of his staff equipment for photographing printed cir- 
cuits. Dr. Aden welcomes inquiries from qualified engineers and physi- 
cists who would like to join his department. 


—_—>» 
—E—————— 
James R. Black, manager of Motorola Microelec- 
tronics Laboratory, heads work which leads toward 
the mass production of economical microelectronic 
components so small that several would fit on the 


period that ends this sentence. 











How Solid State Electronics 


is shaping the future 


MILITARY ELECTRONICS — industry 
as well—-is being radically changed by 
rapid advances in solid state technology. 
Predicted for the near future are com- 
puters small enough to fit in the palm of 
a hand, receivers that will detect the 
weakest signals from distant satellites. 


Motorola’s highly experienced Solid State 
Department, in close cooperation with the Semi- 
conductor Products Division, is advancing the 
state of the art on several fronts, one of the 
most promising of which is microelectronics. 

By making use of crystalline functional cir- 
cuit elements created in volume quantities by 
surface etching or film deposition methods, 
Motorola researchers anticipate they will soon 
be able to design equipment with component 
densities of tens of millions per cubic foot. 

This high density will result in a great 
reduction in systems and computer size coupled 
with a significant increase in reliability, and 
it will lead to the development of self organiz- 
ing computers for such complex tasks as the 
solution of military logistics problems and 
space guidance. 

In microelectronics and in other areas, 
Motorola scientists, including those of the 
Semiconductor Division, are investigating the 
ferroelectrical, ferrimagnetic, piezoelectrical 


and pyroelectrical characteristics of monocrys- 


talline and polycrystalline solids. New mate- 
rials possessing these useful characteristics are 
created and produced in the Materials Labora- 
tory. Typical applications: newly developed 
ferroelectrical or piezoelectrical materials to 
be used in transducers for submarine detection. 

At present, the Applications Laboratory is 
making extensive use of ferrites and semicon- 
ductors in the development of broad lines of 
isolators, circulators and parametric ampli- 
fiers. The latter device has already demon- 
strated its worth in satellite-tracking radars, 
IGY research receivers, uhf television receivers 
and radio. In the study and design stage are 
new and advanced ferrimagnetic devices such 
as microwave switches, ferrimagnetic limiters 
and semiconductor switches. 

Still another research frontier where strik- 
ing preliminary results have been achieved is 
a low-voltage facsimile paper for the transmis- 
sion of teletype and other information. Appli- 
cations in the fields of combat surveillance, 
logistics control and other important military 
programs are foreseen. 

Military Electronics Division’s expanding 
capability in solid state electronics is described 
in a new booklet entitled: “Solid State Frontiers 
at Motorola?’ Request your copy from Technical 
Data Service, Motorola, Inc., Military Electron- 
ics Division, 8201 East McDowell Road, Scotts- 


dale, Arizona. 


MOTOROLA 


Military Electronics Division /cricaco « eroen « riversiwe 


Engineers and Physicists interested in career opportunities are invited to write: Motorola, Inc., Military Electronics Division 
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6330 INDIANA AVENUE 
RIVERSIDE, CALIFORNIA 





VAP-AIR’S YEARS OF EXPERIENCE 


OF SPECIALIZED MAN-HOURS in solving 


critical thermal control problems 


a case in point: 
sophisticated problem: 


AIR TEMP CONTROL IN MACH 2 MANNED CRAFT 
Needed: 


absolute accuracy under severe G 
conditions, light weight, safety in case of 
electrical failure, sensitivity throughout 

a wide ambient temperature spectrum, 
low initial cost, simple maintenance, 
interchangeable parts for 

3 complete air temp systems: 


NAVY A3J Vigilante 
Mach 2 aircraft 


cabin temperature 
pressure suit 
electronic compartment 


VALVE AND ACTUATOR 

Two types: ON-OFF; or full vari- 

able opening. Considerably lighter and smaller 

than electric valves, lighter than other pneu- 

matic valves. Provides accurate hot and cold air 

Other coaxial designs available 

po ah minimum envelope and rugged light weight. ; 
CALL ON VAP-AIR POR SYSTEMS ENGINEERING AID WHENEVER A TEMPERATURE CONTROL PROBLEM ARISES: 


AIR TEMPERATURE: Instrument & electronic com- . Detailed data and problem analysis for those who design for flight. 
partments, cabins, cockpits, windshield and wing Write on your letterhead, specify type of equipment or nature 
anti-ice. ° of problem. 

° VAP-AIR 
LIQUID TEMPERATURE: All liquids, including fuel 


~ . . The Aeronautical Division of 
systems, batteries, exotic rocket fuels, H,O,, acids. = 
: VAPOR HEATING CORPORATION 
SURFACE TEMPERATURE: Anti-icing, de-icing, na- 80 E. Jackson Blvd., Chicago 4, Ill. Dept. 25-G. 
celles, primary heat exchangers, generators, alternators, Vapor Heating (Canada) Limited 

canopies, bearings, gyroscopes, accelerometers. 3955 Courtrai Ave., Montreal 26, Quebec 





ing equipment and operational methods 
and will ultimately assist the govern- 
ment in expanding System 433L into a 
national weather service. 

Although USAF administers the con- 
tract, 433L is jointly sponsored by the 
Federal Aviation Agency and is intended 
for joint use by civil and military oper- 
ators. The program is directed by the 
433L Electronic System Supporting 
Project Office at Waltham, Mass., a 
group headed by Col. George Guy. Col. 
Guy has been involved in the weather 
program for several years, and his group 
has now brought it to the point where 
systems integration can be started 

System 433L is a major step in a gen- 
eral effort to improve the whole process 
of weather observing, reporting and 
forecasting. Last year, Bendix Aviation 
Corp. won a contract for development 
of the 460L airborne weather recon- 
naissance system, and System 433L 
must be compatible with 460L, as well 
as with the 480L USAF global recon- 
naissance system and other systems. It 
must also be compatible with present 
weather systems so that it can be phased 
in on a national scale in an orderly 
manner. 


Business Potential 

There has always been a serious need 
for improvement in weather observing 
and forecasting techniques, but this 
need has become more compelling with 
the development of high-speed turbine 
powered aircraft, the advent of aerial re- 
fueling, the growth of large scale missile 
operations and the possibilities emerg- 
ing from meteorological satellite work. 
Radioactive fallout is another area where 
fast, accurate weather data is impera- 
tive. Along with these applications, a 
wide scale of commercial benefits in 
agriculture and other areas is expected 
as an eventual byproduct of an efficient, 
integrated weather service. 

A number of aircraft and electronics 
companies have recognized a growing 
and quite significant business potential 
in the weather system field and have 
been eager to get an early start. Evi- 
dence of this interest can be seen in 
the fact that the USAF source selection 
board picked United Aircraft after 
screening proposals from 13 companies. 

In developing the 433L system, UAC 
will be relying heavily on the data proc- 
essing capability its Research Depart- 
ment built up here through the use of 
large digital computers. Along with its 
own capabilities, the company will rely 
on its seven team associates, which will 
be subcontractors on the project. Their 
role will be to review developments in 
their assigned areas and to determine 
requirements. They will evaluate equip- 
ment already developed and determine 
its compatibility with the over-all sys- 
tem. 

Among the team partners, Dunlap 
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and Associates will work on human en- 
gineering and human factors problems, 
Hermes Electronics (formerly Hycon 
Eastern) will do studies in the data han- 
dling and communications area and 
Philco Corp. will handle display and 
presentation problems. ‘Technical Op- 
erations, Inc., will do systems analysis 
and work in the simulation area, and 
weather observing problems are the re- 
sponsibility of Tele-Dynamics, Inc. 

A UAC neighbor here, the Travelers 
Weather Research Center of the 
Travelers Insurance Co., will handle the 
weather forecasting field, and Western 
Union Telegraph Co. will do communi 
cations and data handling work. UAC 
will call on its own Pratt & Whitney 
Aircraft Service School for training 
functions. 

System 433L program is a new kind 
of job for United Aircraft in a couple 
of ways. It is the company’s first entry 
into the weather field, and it is also 
the first systems management contract 
of this size UAC has had. A measure of 
the importance attached to the project 
can be seen in the fact that Program 
Manager Richard Molloy reports di- 
rectly to UAC Vice President-En- 
gineering W. A. Parkins, and through 
Parkins, directly to top management. 

System 433L doesn't fit the fields of 
any of the four UAC operating divi- 





You can get up to a 10% increase 
in propeller efficiency by selecting 
the new Sensenich . . . 
FIXED PITCH METAL 
CAA approved up te 165 hp 
Also available from Sensenich ... 
FIXED PITCH WOOD 
CAA approved up te 225 hp 
TEST CLUBS up te 3000 hp 
Sensenich distr 


See your nearest 
or dealer or contact the plent. 


Dept. w, Sensenich Corp., Lancaster, Pa. 


Sensenich PROP SHOP ... Certified Repair Station 
for all makes fixed pitch metal or wood propellers 
.. Sensenich, Beech, Hartzell and McCauley con- 
Magnafiux, etching, anodizing and plating 

Service Hangar on Lancaster Muni- 

cipal Airpert. Approved Propetier Repair Station 3428, 
Untimited Ciass | =e 2 ratings. Distributor of Hartzell 


SOURCE 


for design, 
engineering and 
manufacturing in, 
all types of 


metalworking 


Interested in precision ma- 
chined parts?... Bliss ma- 
chines rocket and missile nose 
cones, domes and cylinders, 
large diameter thin-walled 
pieces that must be held to 
wall thickness tolerances of 
a 002". 


.. Or atomic assemblies and 
components? ... Reactor core 
lifting and other core han- 
dling equipment, welded 
pressure vessels and small 
machined parts are all pro- 
duced by Bliss. 


Projects with more than a 
touch of the unusual? ... Most 
U. S. Navy carriers have 
Bliss-built catapults... Just 
recently a Bliss overrun bar- 
rier saved both pilot and 
plane when a jet’s brakes 
failed... Right now you'll 
find sections of what will be 
the world’s most 

powerful radio telescope 
being assembled on the 
600,000-square-foot floor 

of the Canton plant, 

one of ten Bliss plants 

in the U.S. In a word, 
Bliss has the facilities 

and skills to take any 

job involving metal 
manufacturing from 

plan to finished product. 


Whether you need a complete 
turn-key plant or quantities of 
precision machined parts, 
large or small, you'll be wise 
to get a bid from Bliss. 


E. W. BLISS COMPANY 


Canton, Ohio 











...NEWS IS HAPPENING AT NORTHROP) 


Now in production—the world’s first space-age 
trainer - USAF T-38 Talon. Mission: to train 
tomorrow’s airmen in the art of supersonic flight. 


UNIQUE NORAIR MANAGEMENT METHODS CUTTING SPACE-AGE AIRCRAFT COST ! 


T-38 Talon is the first of Northrop’s new family of high-perform- 
ance, low-cost aircraft produced at Norair, Hawthorne, California. 
Using an inherently economical design as a base, NNorair manage- 
ment is reducing costs even further by applying three Norair- 
created methods. 


Pace — Performance And Cost Evaluation —is Norair’s new way 
to measure group effectiveness. Its successful application to the 
T-38 program has created wide military and civilian interest. 


Norair’s Target Cost Control constantly monitors all areas of cost 
~—from preliminary design to final assembly. Such a continuing 
control system keeps production costs at a minimum, assures 
maximum efficiency. 

Years-Ahead Production Techniques utilize Norair’s 20 years of 
airframe experience. In the area of honeycomb structures — for 
example—Norair-designed high-accuracy forming, contour milling, 
and adhesive bonding techniques trim T-38 costs — producing 
higher-quality hardware for less money. 

Norair combines these and other management methods with its 
completely integrated research and development facilities. Result: 
earlier and more effective answers to the problems of free-world 
defense in the space age — at minimum cost. 


NORAI Fe formerly Northrop Division 


HAWTHORNE, CALIFORNIA 


A Division of NORTHROP CORPORATION 





sions or of the Missiles and Space Sys 
tems Division, although the Missiles 
and Space Systems Dwivision is inter- 
ested in the meteorological satellite 
area, so the program is set up as a sep- 
arate entity. This arrangement is func- 
tionally more practical, but it also will 
allow top management to keep a close 
watch and provide quick response where 
necessary as the program proceeds 

Under the 433L contract, which is 
now under negotiation, integration of 
equipment and techniques is the main 
task of the UAC team. No scientific or 
technical breakthroughs are considered 
necessary, but only the effort to organ- 
ize a system and put present knowledge 
to work. Parkins points out that getting 
the program started is an important 
step in itself, since “a job started is a 
job half done.” 

The aim of the 433L program is to 
combine modern observing, data proc- 
essing, analytical, transmission and dis- 
play techniques into a system which 
will cut the time lapse between obser 
vation and report. It is expected to re- 
duce the six hours it may now take 
between time of observation and the 
time a forecast is ready to something on 
the order of 20 min. A number of new 
techniques, like automatic observation 
equipment and high-speed transmission, 
will be used, but the system is also to 
use manual techniques and other less 
costly approaches wherever feasible to 
keep costs down. 


Test Facility 


First physical evidence of System 
+33L will be the test facility UAC will 
build along the Atlantic Coast and 
which is scheduled for operation in 
November, 1960. The nine stations in 
the network proposed by UAC will be 
equipped to make weather observations, 
transmit the data, receive weather in- 
formation and display it. They will be 
linked with each other and with a cen- 
tral data processing center. 

Each of the nine stations has a spe- 
cial character which makes it important 
in the 433L test system. Hanscom 
Field is the site of AFCRC, and West- 
over AFB is a Strategic Air Command 
operations base and a SAC forecasting 
center. Suffolk County AFB is an Air 
Defense Command base and is also 
used for FAA testing. 

New York International Airport is a 
major airline terminal and a Weather 
Bureau operating base, and Teterboro 
Airport is a commercial facility largely 
used by business and private aircraft 
McGuire AFB is a Military Air ‘Trans- 
port Service base, an ADC base and 
has a SAGE center. Atlantic City is the 
site of the FAA technical development 
center. 

To the south, Washington National 
Airport is an airline terminal and is 
close to major Weather Bureau activi- 
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A TYPICAL BEKEY CUSTOM MOTOR 


BEKEY Custom 120-pole 
hyspersyn® motor drives new 
Genisco precision centrifuge 


To attain desired accuracies, angular velocity of the Genisco 
A931 Centrifuge must be constant to 1 part in 50,000. To 
get this constancy, Genisco uses a Bekey 120-pole, three 
phase, hysteresis motor with induction start and permanent 
magnet excitation for synchronous operation. 


Bekey specializes in highly efficient, custom rotating equip- 
ment. Motors and generators can be 

designed to operate on any frequency, gy E KEY 
voltage or speed; in any ambient; and CUSTOM 
can be built in any shape. No require- MOTORS 


ment too specialized or small. Custom 

7K oF anes Bekcy Division 
Hyspersyn motors, 75% to 90% effi- Gehienn tau 
cient, can be delivered in 60 days with —_ 2233 Federal Avenue 
no charge for tooling! Inquire today! Los Angeles 64, Calif 
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Thermocouple Life 


Increased Up To 135 Times 
With T-E’s Conese’ Construction 














— HOT GASES 
—— _— 


For measuring all types of process temperatures, T-E's “Ceramo” 
construction—ceramic insulation, metal sheathing—provides a 
tremendous increase in thermocouple life over conventional, open- 
end types. In a typical application, enclosed hot junction, Ye'' O.D. 
“Ceramo” thermocouples were used recently in a hydro carbon 
cracking unit operating continuously at 1616° F. “Ceramo” thermo- 
couples lasted 7 to 9 months—while 14 gage bore wire thermo- 
couples lasted but 2 te 14 days. And there was no significant 
difference in response. “Ceramo” thermocouples ore available in 
all standard calibrations. Overall diameters—1/25"' to 7/16". 


Write for Bulletin 325-C 


Thermo Electric 0.5c 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Ont. 
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NEW MANUAL VOR 
NAV UNIT ADDED 
TO BENDIX LINE 


Complete /ine of avionics equipment 
meets comm / NAV needs al/ the 
way from a light-twin to a DC-8 


The new Bendix MNA-21A Navigation Unit now 
makes available to the aviation industry excep- 
tionally high caliber manual VOR/LOC operation, 
at a very low cost in weight and size. No AC power 
is required. Designed to be used in conjunction with 
the popular RA-21A VHF COMM/NAV Receiver, 
this new unit affords the same high accuracy and 
dependability available in other Bendix avionics 
equipment. 

With this latest addition to its line of COMM/- 
NAV systems, Bendix now offers you the best 
answer to your most exacting needs, whether you 
are outfitting a light-twin or a DC-8. 

The TA-21A VHF Transmitter provides 25 
watts r-f output on 360 crystal-controlled channels. 
The RA-21A VHF Receiver provides reception on 
360 crystal-controlled communication channels 
plus 200 additional navigation channels. 

*Operates standard FPDI, without RMI capability. 


For further information, write— 


Bendix Radio Division 


AVIONICS GROUP « BALTIMORE 4, MARYLAND 


Export Sales & Service: 
Bendix international, 205 E. 42nd St., New York 17, N.Y. 





ties. Oceana Naval Air Station is a 
base for Navy operations. Any change 
in this proposed network will probably 
mean inclusion of a more westerly sta- 
tion, since weather generally moves in 
from the west. 

Also included in the Test Facility 
will be the National Meteorological 
Center with the Joint Numerical 
Weather Prediction Unit. This organ- 
ization is somewhat similar to the sys- 
tem envisioned in System 433L in that 
it receives weather data from various 
national and international sources and 
prepares forecasts. The test facility will 
be exchanging information with NMC. 

Core of the test facility is the data 
processing center, and UAC has pro- 
posed that this center be located here 
because it is a central point on the test 
network, it is close to the ESSPO and 
it is close to the Travelers installation. 

United Aircraft also favors the East 
Hartford location because it would be 
easy to expand the company’s consider- 


able computer facility to take on the 
workload. UAC Research Department 
has three IBM 704 systems at work 
now and has two Philco TRANSAC 
$-2000 solid state computers on order 
for delivery in January and October 
next year. These two computers will 
gradually replace the three IBM 704 
systems over the next few years. 

UAC has recommended the Philco 
T'RANSAC for use in the 433L pro- 
gram, arguing that it meets all the re- 
quirements of the 433L system and 
pointing out that the TRANSAC to be 
delivered here in January could be di- 
verted to 433L use as the need for it 
develops. 

Program Manager Molloy points out 
that United Aircraft’s work with digital 
computers will be valuable in the devel- 
opment of a data processing center for 
the 433L network. UAC has had con- 
siderable experience in developing ac 
cessory equipment to tailor the 704 to 
specific tests and make it work at these 


Navy Tests Advanced Version of Terrier 
Advanced Convair Terrier guided anti-aircraft missile is launched (above) in a test firing 
at Naval Ordnance Test Station, China Lake, Calif. Major external change is different fin 
configuration on second stage (below). Weapon is in production (AW July 13, p. 35). 
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by HOWARD E,. PENDERGAST 
Technical Director Rex Corporation 


Factors that influence 
choice of conductors 


Resistance, cost, weight, tensile 
strength and solderability are impor- 
tant considerations in selecting the 
best conductor for an application. 


Resistance is perhaps the most vital 
factor. The primary function of a con- 
ductor is to carry electrical energy 
with minimum loss. The resistance of 
the conductor and its insulating me- 
dium influence the degree of potential 
drop. Resistance is a function of tem- 
perature. Typical values for conduc- 
tors at room temperature are shown 
below: 
Resistivity 

1.72 x 10-* ohm cm 
2.82 x 10-* ohm cm 
1.62 x 10-* ohm cm 


Cost is chiefly a function of the metal 
used. Silver would be the obvious 
choice but for its expense. Copper usu- 
ally combines the best cost-resistivity 
ratio. 

Weight. Where weight is extremely 
important and lower conductivity is 
acceptable, aluminum can be con- 
sidered. It is preferred for high power 
transmission lines, for example. 


Material 
Copper 
Aluminum 
Silver 


Tensile Strength — “cladding” tech- 
niques permit the combination of two 
metals — one for strength, the other 
for conductivity. Thus, copper clad 
steel is now popular for applications 
calling for high tensile strength. 


Solderability is of critical importance 
for permanent connections. Tin coat- 
ing by electro-deposition or dipping 
before final sizing and stranding 
of conductors is now universal. A 
growing demand for tin overcoated 
stranded conductors is prevalent. This 
offers reduced labor costs during as- 
sembly but substantially lowers flex- 
ing life and flexibility of the basic 
stranded conductor. Silver plating is 
now common with increased demand 
for high temperature wire. Because 
manufacturing temperatures are 
higher than the melting point of tin, 
silver has been selected as an aid to 
soldering and a protection for copper 

Various alloys of nickel both as plat- 
ing and cladding are under study as 
replacements for silver plating. 
Nickel’s high melting point and lack 
of wicking promise to reduce soldering 
failures with high temperature wires. 


Technical Data on insulated wires and 
cables, standard or special, for com 
mercial and military applications is 
yours for the asking. Write: 


THE 
EX CORPORATION 


A Subsidiary of American Enka Corporation 
WEST ACTON, MASS. — COlonial 3-772! 


Insulated Wire & Cable - Mil-spec Wire 
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T/I missile 
guidance and telemetry 


BEEPS WITH A HIGH IQ 


---for missile sensing. guiding and telemetering 


Electronic signals that report the truth, the whole truth, and nothing but 
... wring the best performance from missile systems. By pushing beyond 
known capabilities in sensitivity and accuracy, Texas Instruments is producing 
“high IQ” systems and equipments for a dozen guided vehicles used in every 
basic mission: air-to-air, air-to-surface, surface-to-air, surface-to-surface — 
IRBM and ICBM—plus drone sensors and satellite instrumentation. 4 TI 
exceeds tough specs against tight deadlines, regularly ... specs asking 
solutions to problems never posed before. For detailed discussion, cleared 
personnel please write or call: SERVICE ENGINEERING DEPARTMENT. 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control ¢ Airborne 
early warning @ Antimissile e Antisubmarine warfare e Attack control @¢ Countermeasures @ Missile systems 
Navigation ¢ Reconnaissance @ Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, radar, sonar, telemetry, time standards, timers, transformers and other precision devices. 


TEXAS >“. INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9, TEXAS 


APPARATUS DIVISION 





tasks more efficiently. Company also 
has experience in processing data from 
remote locations, since the computers 
are linked with UAC divisions here, in 
Stratford, Conn., and West Palm Beach, 
Fla., and with a wind tunnel complex. 
Right now, it is important to get 
the test facility in operation as quickly 
as possible, Molloy told Aviarion 
WEEK, in order to try various pieces of 
equipment and techniques and find out 
how they work and what the problems 
are. Program will explore such areas as 
the problem of interpreting radar in- 
formation and the design of displays to 
meet the needs of the various users of 
weather information. Hardware in the 
program will be government furnished 
equipment now under development, 
but some of it may be discarded and 
new equipment may be added as this 
highly experimental program progresses. 
With the establishment and opera- 
tion of the test facility, the UAC team’s 
hardware role in 433L is ended under 
the concepts in the contract now un- 
der negotiation. After that, UAC will 
use its test experience and evaluations 
to help the government prepare detailed 
specifications and other data needed to 
expand 433L into a national weather 
service and extend it on a global basis. 
I'he system which eventually evolves 
from the 433L program will have to be 
made up of elements which blend with 
a number of present and future sys- 
tems, so compatibility is a key feaure. 
The 433L system will advance the cur- 
rent weather system, but it must work 
well with the old system until the old 
system is replaced. It must also inte- 
grate with SAC and SAGE operations, 
as well as with inputs from the 460! 
ind 480L systems which will be coming 


along. 


AMC Contracts 


Wright-Patterson AFB—F ollowing is 
1 list of unclassified contracts for $25, 
000 and over as released by the Air 
Materiel Command 


Military Products Division, International 
Business Machines Corp., Owego N y 
components for the AN/ASB-9 bombing 
navigation system used on B-52G aircraft 
(PR BEG-9-1280-4675), $3 million 

Convair Division, General Dynamics 
Corp., San Diego, Calif., 7 ea., instrument 
systems trainers 6 ea speed brake and 
drag chute trainers for F-102 MTU, (PR's 
PH-7-28-7420 and PH-7-28-7530), $221,794 

Mincom Division, Minnesota Mining and 
Manufacturing Co., Los Angeles, Calif 5 
ea recorder/reproducers, Mincom model 
C-114, (PR 913152-A), $139,840 

North American Aviation, Ine., Los An- 
geles, Calif., design, development, fabrica- 
tion and test of all-mechanical aileron con- 
trol system (for use in high performance 
aircraft), (PR EG-9-R&D-4474), $600,000 

Graflex, Inec., Rochester, N. Y 231 ea., 
Speed Graphic camera sets, S/N 6720-643- 
2413-3360, end use: ground support equip- 
ment, (MIPR R59-524/383-NSF and amend- 
ment No. 1), $83,971 

Aircraft Division, MeCauley Industrial 
Corp., Dayton, Ohio, 227 ea., propeller as- 
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by A. N. DANIELS, President 


New Hampshire Ball Bearings 


NEW NHBB BEARINGS 
FEATURE NARROWER WIDT 


Ge 
¢ 
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There’s a new, lean look in minia- 
ture ball bearings these days. It was 
brought about by the demands of de- 
signers of small synchros, servos, 
motors, potentiometers and gear 
trains. They said that standard 
shielded miniature bearings were much 
too “fat”. They asked for “skinny” 
bearings that would allow them to in- 
crease the width, strength or capacity 
of working components. 

Back in 1955, New Hampshire Bail 
Bearings, Inc., introduced its UP line 
(U for thin, P for single shield). These 
bearings satisfied a good many de- 
signers: These special shielded bear- 
ings have the same width as standard 
unshielded bearings of the same O.D. 
and bore. But some designers still in- 
sisted on thinner bearings. 

In 1958, they got what they asked 
for. A new series of thin bearings, 


$R133UPC2 


$R133UPC1 


U 
$R1447C4 SR2-SUPCS 


FIG. 1—ACTUAL SIZE OF 
NHBB WAFERS SR166PC7 


The space-saving feature of these new NHBB wafer 
bearings has been welcomed particularily by de- 
signers of small servos, synchros and motors. it 
permits miniaturization to be carried a step farther 
when smailer packages are required. in other cases, 
the narrower bearing widths allow the addition of 
more iron of copper to rotors and stators without 
changing package size. This means that greater 
capacity and improved performance can be built into 


existing designs. 
NEW 





HS 


called NHBB Wafers was introduced. 
These light bearings offer the advan- 
tages of widths as much as 40% 
narrower than standard unshielded 
bearings of the same O.D. and bore, 
as illustrated in Fig. 2. 


TWELVE NEW NUMBERS 
NHBB Wafer bearings are now 
available in twelve numbers: seven 
with single shields, one with tww 
shields and four unshielded, as chart 
ed below. 

NUMBER BORE 0.0. widTH 
SRI33UPC2 0937 2500 0625 
SRI33UPC3 0937 2750 “0625 
SR133UPC1 0937 3125 0625 
SR1447C4* 1250 3750 “047 
SR144UPC3 1250 3750 0937 
SR144PPC3** 1250 3750 ~ 1094 
SR2-5UPC11 1250 4250 ~ 1094 
SR2-5UPC5 1250 4375 1094 
SR166C8 1250 ~ 5000 1094 
SR156UPC8 1875 4375 1094 
SR166C6 1875 5000 1094 
SR166PC7 _ 1875 5000 “1250 


*Unshielded, spring separators 
**Two shields 


SPECIFICATIONS 
Starting Torque: Standard starting 
torque is 1400 mg mm under 75 gm 
thrust, 90% guaranteed at 1100 mg 
mm if specified. Lower levels by 
selection. 
Material: 440 C stainless steel. 
Tolerances: ABEC7 or better. 
Radial Play and Lubrication: as spe- 
cified by customer. 
Complete specifications 
are contained in one ~ 1562 — 


design handbook. be.0937 of 


COMPARISON OF ) 
WAFER 
SR144UPC3 
WITH 
STANDARD 
BEARING 
SR2 
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FIG. 2 SR144UPC3° | 
SR2 

DESIGNERS HANDBOOK FREE TO ENGINEERS 

If you work with miniature ball 
bearings, you'll find this 80-page 
authoritative hand- 
book a great help 
in solving problems in 
designing instruments 
or electro-mechanical 
assemblies. It will be 
sent free to qualified 
engineers, draftsmen 
and purchasing 
agents. Write: 


semblies, fixed pitch, P/N 4019-1A-200-FM- 
9047 end use: spares for L-19A aircraft, 
(MIPR R59-4417-TCSMC-A), $37,650. 


BALL BEARINGS, INC. 


PETERBOROUGH, N. H. 


HAMPSHIRE 
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“CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service—our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 2/2 percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus 50°F. on rugged mountain 
roadbeds, main structures of Lukens “T-1” 
Steel have required no maintenance what- 
soever. 

Lukens Application Engineers know these 
cases ... plus many more. Jf your assign- 
ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, J79 Services Building, 
Lukens Steel Company, Coatesville, Pa. 


ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 


Helping Industry 
Choose Steels 
That Fit The Job 





BUSINESS FLYING 


ALL-WOOD Nibbio F-14 costs $16,800 with standard equipment. With 24-channel VHF and radio compass the price would be about 
$20,000. Laminar profile wing has a 4-deg. negative twisting between joint and tips to aid lateral control and counteract spin tendency 


Aviation Week Pilot Report: 


All-Wood Nibbio Is Fast, Maneuverable 


By Robert I. Stanfield 


Paris—Aviamilano’s all-wood, four 
place Nibbio F.14 is a fast, highly 
maneuverable sport-executive airplane 
which the Milan, Italy, manufacturer 
expects to have certificated in the 
United States this September. 

The Nibbio has a normal operating 
range of about 800 mi. Empty weight, 
with standard equipment, is 1,500 Ib 
Maximum gross is 2,550 Ib. Wing span 
is but 31.2 ft.; wing area is 128 sq. ft. 
Average speed, during Aviation WEEK 
evaluation at the Paris air show, was 
190 mph. indicated. 

Powerplant for the F.14 is a Lycom- 
ing ©360-AlA_ four-cylinder, direct- 
dnve, horizontally opposed, air-cooled 
engine developing 180 hp. at 2,700 rpm. 
at sea level. Compression ratio is 8.5 
to 1. Piston displacement is 36] cu. in. 
Dry weight of the engine, with equip 
ment, is 290 Ib. Fuel grade is 91/96 
octane. Propeller is Hartzell, all-metal, 
constant speed. 

Current cost of the Nibbio, with 
standard equipment, is $16,800. With 
24-channel VHF and radio compass, 
the price, Aviation Werk was told, 
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Nibbio F.14 


SPECIFICATIONS 
Wing spaa . 2 ft. 
Length : 23.6 ft. 
Height a , 8.1 ft. 
Wing area 128 sq. ft. 
Maximum gross weight 2,550 Ib. 
Empty weight (standard) 1,500 Ib. 
Useful load (including optional 
equip.) 
Wing loading 
Power loading 
Cabin dimensions: 
Length 
Width 
Max. height 
Luggage compart- 
ment 16x 3x 16 ft. 
Fuel (usable, 91/96 octane) 55 gal. 
Oil (1.5 gal.); usable 1 gal. 
Engine: Lycoming 0360-Al1A four-cylin- 
der, horizoatally opposed, air cooled, 
developing 180 hp. at 2,700 rpm. at 
sea level. 
Propeller: Hartzell, HC-92 ZK-8D metal, 
constant speed, hydraulic. 


1,050 Ib. 
18.4 Ib./sq. ft. 
14.15 Ib./hp. 


we er 
3.6 ft. 
3.9 ft. 


PERFORMANCE* 
l'akeoff distance, at 66 mph 
Landing distance, at 59 mph 


590 ft. 

490 ft. 

Service ceiling 17,700 ft. 

Rate of climb (2,700 rpm.) 
at 109 mph. 

Power-off stall, clean 


1,200 fpm. 

59 mph. 
Power-off stall, gear-flaps 

lowered . 55 mph. 
Power-on stall, clean . 55 mph, 
Power-on, stall, gear-flaps 

lowered mph. 
Max. speed (28.5 in. and 

2,700 rpm.) 205 mph. 
Never exceed speed (Vne).. 250 mph. 
Cruising speed (2,450 rpm.). 192 mph. 
Normal operating speed 

(2,350 rpm.) 189 mph. 
Economical cruise 

(at 5,000 ft.) 168 mph. 
Range at operating speed 800 mi. 
Gear exteasion 124 mph. 
Flap extension 112 mph. 
Normal approach speed 93 mph. 


Data corrected to standard atmosphere. aircraft at maximum gross weight of 2,500 Ib. 











the time has come 


Turbo Products Division: Produced deep 
drawn, hollow turbine biades and nozzie 
vanes for this current turbo jet engine 
Turbo operation includes design, develop 
ment, and exclusive tough alloy manufac 
turing process for gas turbine, missile, and 
rocket power plant components. 


Awica Division: Awica clamps and cou- 
plings in complete range of shapes and 
sizes for a variety of uses provide positive 
fastening for fluid and electronic systems 
Patented Hook-Bolt design is a superior 
feature of Awica clamps. 


POLY 


INDUSTRIES, 


OB 


U.S. Propellers, inc.: Produced contra- 
rotating ducted propellers for this Hiller 
machine. U.S. Propellers designs and man- 
ufactures fixed and constant speed propel- 
lers, ducted fans, helicopter blades, wind 
tunnel and air movement systems. 


INC. 





a new approach 


me P ~* 
Lge 


a Oe AT 3 


POLY 


formerly Turbo Products 


AMERICA’S NEWEST COMBINATION OF EXPERIENCED INDUSTRIES 


Poly Industries has been created to serve the exacting needs of man's 
conquest in space. Engineering, design and production authorities, 
long experienced in the development and manufacture of fluid dynamic 
and power components and ground support equipment, are here com- 
bined in Poly Industries to offer a new range of products and services. 


In this new approach six experienced divisions and wholly-owned sub- 
sidiaries are highly integrated for close coordination to provide a 
superior flexibility in supplying specialized knowledge and techniques. 
High unit production is retained without the loss of individual contract 
follow-through so important in creative design-engineering, research 
and development. This exciting new combination of men and facilities 
simplifies the complex buying function through the single specialized 
Poly Industries national field sales staff. We invite your inquiry. 


Fabrice! Division has facilities for form- 
ing and contouring all types of aluminum 
and fiberglass honeycomb assemblies, 
metal fabrication and ground support 
equipment. Shown is target rocket and 
typical ground support vehicle. 


Exceptional employment opportunities for engineers experienced in fluid dynamics and power components 


12177 Montague Street, 


Write for new Faciliiies Brochure. 


Lefco Products, Inc.: Full line of standard 
shapes, pilus custom design facilities, illus 
trates the scope of Lefto in the production 
of specialized fluorocarbon (Tefion and 
Kel-F) and other high performance plastic 
materials. 


Pacoima, 
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Ador Corp.: Produces prefabricated meta! 
structures to shelter support personne! 
and equipment necessary for flight and 
launching of missiles. Ador facilities in 
clude engineering as well as high volume 


sheet metal production 


Calitornia 
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REASONS WHY WHITTAKER GYRO IS FIRST IN ADVANCED CAPABILITIES 


WHITTAKER GYRO 


WG DIVISION OF TELECOMPUTING 


S) CORPORATION 








NIBBIO F.14 sits low, facilitating maintenance. Both wooden wing and fuselage are covered with plywood, topped with fabric. Nose 
wheel is linked to the rudder pedals. Airplane is entered by a wing walk-up on right side. Propeller is Hartzell, all-metal, constant speed 


would approximate $20,000. ‘The Nib 
bio is an attractive airplane that sits 
close to the ground. Laminar profile 
wing, NACA 64000 series, has a 13 
deg. ratio at root and 10 deg. at tip 
Between joint and tips is a negative 
twisting of + deg. to aid lateral control 
ind counteract spin tendency. 

lhe fuselage is all wood monocoque 
structure in two sections bolted 
together. Both wing and fuselage are ply 
wood covered, and the plywood is cov- 
ered with fabric. Aviamilano is study- 
ing the idea of replacing the fabric with 
im aluminum cover before the airplane 
is marketed in the United States 

The airplane is entered via wing 
walk-up on right hand side. With four 
of us aboard, including Aviamilano test 
pilot Vico Rosaspina, and about 40 gal 
of fuel, the airplane grossed 2,447 Ib., 


close to maximum. 


Prototype’s Controls 


Controls in the prototype demon 
strator—No. I-GIAR—are dual. Fuel 
selector and trim controls sit on a bridge 
on the floor between the pilots. We 
sat almost flat, in the front, and head 
room was not lacking. Rear passengers 
later stated that they were quite com 
fortable throughout the flight. Cabin 
of the Nibbio is 3.6 ft. in width, 7.5 ft. 
in length and 3.9 ft. high. 

Phe engine quickly fired up, and after 
a check of the panel we taxied out for 
takeoff. Flight instruments are mounted 
in front of the pilot. Radio is centered, 
with engine gages to the right. Ta- 


chometer and manifold pressure gage are 
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below the radio. In a separate panel, on 
the left of the main panel, are switches 
for lights, electrical gear (which has a 
mechanical standby) and flaps, and 
starting. 

Nose wheel of the Nibbio is linked 
to rudder pedals. There was little diff- 
culty maneuvering around the many air- 
craft parked about the grass adjoining 
the runway and taxi-wavs. Little brake 
brakes are hy 

tricvcle-geared 


was necessary; 


with 


action 


draulic. As most 


aircraft, visibility was good during 
ground movement 

Wind at takeoff was practically on 
the nose, at 18-20 kt., with gusts up to 
25 kt. Outside air temperature was 1 8C 
Sea level pressure was 1,031 mb. Ele 
vation of Le Bourget is 180 ft 

I'wenty degrees of flaps were lowered 
for takeoff, and full throttle applied 
The airplane was easily controlled by 
pedals and at about 50 mph. the nose 


wheel came up. At 70 mph. the air 


DUAL CONTROLS are standard in the Nibbio F.14. Plastic panels in side windows can be 
hinged inward during flight. Panel at far left mounts switches for booster pump, lights, 
electrical gear, flaps and starting. Fuel selector, trim controls are on bridge on floor. 
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py MAX CONRAD's 


ae Dependable “NAVIGATOR” 
dinieines on His Record 7,668 Mile 
NON-STOP Flight was an ARC Type 21-A ADF... 


When, on June 4th, Max Conrad, happy but thirsty, ended 
his record-breaking flight from Casablanca to Los Angeles 
in a single engine Piper Comanche, he revealed that his 
only navigating instrument, besides a magnetic compass, 
was Aircraft Radio Corporation’s latest, modernized ver- 
sion of the automatic direction finder. Mr. Conrad re- 
ported that he depended entirely on the ADF for radio 
navigation from point to point. The instrument performed 
“perfectly”, he says, and was a continuous source of 
confidence. 

Join the thousands all over the world who fly confidently 
with ARC’s ADF and other precision ARC equipment. 


See the ARC line at your dealer’s. 
TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: 
Receiver, 6.8 Ibs.; Loop, 4.3 Ibs.; Loop Housing, 0:5 Ibs.; 
indicator, 1.3 ibs.; Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 
CAA Certificate No. 1R4-9 U.S. Military: AN/ARN-59 Engineers: Investigate Career Opportunities at ARC 


British Certificate of Approval VC-78 


fixcratt Radio Corporation soonron, n. s. 


Dependabie Airborne Electronic Equipment Since 1928 


OMNI LOC RECEIVERS + COURSE DIRECTORS + AUTOMATIC DIRECTION FINDERS + 360 CHANNEL VHF TRANSMITTER-RECEIVERS + GLIDE SLOPE RECEIVERS 
OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS + 900-2100 MC SIGNAL GENERATORS + 10-CHANNWEL ISOLATION AMPLIFIERS 
UNF AND VHF RECEIVERS AND TRANSMITTERS (5S te 360 CHANNELS) + MARKER BEACON RECEIVERS + INTERPHOWE AMPLIFIERS + CABIN AUDIO AMPLIFIERS 

















NIBBIO F.14 has a length of 23.6 ft. and a 
span of 31.2 ft. Wing area is 128 sq. ft. 


plane was pulled off after a run of about 
13 sec. Climbout, with gear and flaps 
up, was at 110 mph. Rate of climb imi- 
tially was 1,200 fpm. 

Controls were quite responsive dur- 
ing climbing turns, and straight-ahead 
airplane can be trimmed for hands-off 
ascent. Because of the time allotment 
at the air show, the Nibbio was leveled 
off at 4,000 ft. for cruise-speed runs and 
stall characteristics. 

At maximum speed—pulling 2,700 
rpm.—the F.14 indicated 202 mph. 
Dropping to 2,400 rpm., indicated 
speed was 186 mph. At 2,300 rpm., the 
airplane indicated 180 mph. With out- 
side air temperature 10C, respective 
true airspeeds become 215 mph., 198 
mph., and 192 mph. 

he airplane was flown through vary- 
ing degrees of banks and turns, with 
good results. Ailerons are quite efficient; 
their total area is 3.4 sq. ft., with up 
travel to 25 deg. and down travel to 16 
deg. The company states that the roll- 
ing angular speed is 120 deg. per sec. 
at cruise speed and about 80 deg. per 
sec. at 93 mph. in landing configuration 


Stall Characteristics 


Che F.14 was stalled clean, power off, 
straight ahead. There was little buffet 
ing preceding the stall (no stall warn- 
ing indicator is mounted in this demon 
strator), and the break was abrupt. The 
uirplane did not fall off on the wing, 
but the nose dropped sharply straight 
ahead and recovery was rapid with loss 
of about 100 ft 

Nibbio is a clean airplane, and speed 
can build up rapidly during descent. 
Approach to Le Bourget was in a 
power-on spiral, and power-off pull-up 
was made to slow airspeed and lower 
gear, maximum speed for which is 124 
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mph. Circling approach was made, and 
full flaps (max. extension is 45 deg.) 
lowered at 115 mph. Total flap area is 
4.2 sq. ft. 

Our approach was made at 100 mph.., 
holding in a small amount of power. 
Airplane was over the fence about 78 
mph. and touched down about 65 mph.., 
slightly nose high. The Nibbio was com- 
pletely stopped within 500 ft. 

First flight of the Nibbio was in Sep 
tember, 1957. To date, Aviamilano has 
produced 1] F.14s, all of which have 
been sold. There is no set production 
schedule, Aviation WEEK was told, but 
the company aims at setting up a 
North America marketing arrangement 
wherein the airplane would be built in 
Italy, sent to the U.S. where engines 
and accessories would be supplied. 

Standard instrumentation in the F.14 
includes airspeed, artificial horizon gyro, 
rate of climb, altimeter, directional gyro, 
turn and bank, remote compass, tach- 
ometer, manifold pressure gage, engine 
gages, carburetor temperature indicator 
Optional equipment offered includes 
24-channel VHF, radio compass, and 
chronometer. 

lhe company bases its annual oper- 
ating costs for the Nibbio using the 
European costs of gas and oil ($3,750) 
and a depreciation figure (5 yr., residual 
value 20%, based on airplane cost of 
$20,000) of $3,200 annually, hangar 
rent and landing fees of $400, and insur- 
ance of $125, with and without a pro 
fessional pilot as follows: 

e With professional pilot: operating 
cost per aircraft hr., $23.68; operating 
cost per aircraft mi., $0.125; per passen- 
ger mi., $0.03] 

e Without professional pilot: operating 
cost per aircraft hr., $17.39; operating 
cost per aircraft mi., $0.092; operating 
cost per passenger/mile, $0.023 


Map Survey Teams 


47G-2, Tellurometer 


Sacramento—California’s Department 
of Water Resources has teamed a heli- 
copter and a Tellurometer to achieve 
savings in time and money in establish- 
ing control surveys for mapping in r 
mote and inaccessible areas 

The rugged terrain of the Fel River 
country in Mendocino County in north 
western California made it difficult to 
use traditional tape and transit meth- 
ods in surveying for six proposed dam 
and reservoir sites planned by the de 
partment on the Eel River system. 

By using the Tellurometer, a new 
distance measuring device 
which directly by 
means of microwaves, the department's 


electronic 
measures distances 


engineers were able to establish control 

points in areas where narrow canyons 

did not permit normal triangulation 
The savings of time and money wer« 


COMPUTING 
COMPONENTS 
FROM 
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Shaft-to-digital 
encoders meet 
rigid requirements 


Librascope shaft encoders meet and 
surpass rigid requirements of air- 
borne analog-to-digital translation. 
Shock, vibration and temperature 
extremes do not affect their continu- 
ous, noise-free operation. 


THEY'RE DIRECT: A simple one-step 
means of digitizing iodine data. 
THEY’RE RELIABLE: Multi-million 
turns at high speeds with constant 
contact resistance. 

THEY'RE VERSATILE: 14 basic models 
in wide range of capacities; special 
function codes built-in to simplify 
computer requirements, 


For full details on Librascope 
encoders write for Catalog E11-1 


OuTPUT TOTAL 
CODE CAPACITY 
PARALLEL 10 bits (1024) 1024 
BINARY 13 bits (6192) 128 
(LINEAR) 


SERIAL 
BINARY 
(LINEAR) 


RESOLUTION 
PER TURN 





7 bits (128) 
13 bits (8192) 
17 bits (131,072) 
19 bits (524,288) 


7 bits per quadrant" 
4 quadrants) 

8 bits per quadrant* 
4 quadrants 


BINARY 2,000 
CODED 20,000 
DECIMAL 3,600 
(8-4-2-1 36,000 

360,000 


GRAY 8 bits (256 


SERIAL 











@AI| models available with internally mounted 
isolation diodes for sequential multiplex- 
ing applications 
tAvailable in hermetically sealed servo- 
driven package as Models 757-S and 758-5. 
*including limit 1 and polarity information 
Sine and cosine functions generated simul- 
taneously and independently. One turn of 
shaft generates 4 quadrants of information by 
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A missile streaking through the sky ...a ship plowing through the ocean swells 
...a submarine gliding through the depths... all guided with unerring accuracy 
by Autonetics’ inertial navigation systems. 

Twelve years ago development was under way on the first Autonetics’ inertial 
autonavigator —a system to guide a supersonic missile to a distant target. 

Since then, refined versions of this system have shown remarkable capability 
for guidance over, on and under the terrestrial surface in any craft, at any speed, 
under any conditions ...a significant advance in the state-of-the-art. 

It was an Autonetics’ autonavigator that guided an aircraft on the first successful 
daylight cross-country flight by stellar-inertial autonavigation. Another version 


Inertial navigation 











easily passed the Navy’s exhaustive sea tests aboard the USS 
Compass Island in 1957. And in 1958, Autonetics’ systems 
guided the USS Nautilus and Skate on their historic voyages 
under the polar ice. 

Today Autonetics is producing the systems to guide the 
Air Force’s GAM-77 missile and the Navy’s Polaris-carrying 
submarines. Its engineers are designing systems for the 
Minuteman intercontinental ballistic missile. Even more 
advanced systems will provide the accurate stellar-navigation 
data needed to guide man on his travels through Outer Space. 


py 


But the imaginative engineering that brought inertial nav- 
igation so far, so fast, is only half the Autonetics’ story. New 
ideas had to be implemented by new manufacturing tech- 
niques. Many components of inertial autonavigators —gyro- 
scopes, accelerometers and computer elements—called for 
precision that was once impossible. Now Autonetics has put 


t on the production line. 

These are the achievements that have given here-and-now 
ceality to inertial navigation ...and have made Autonetics 
first in the field. 


Autonetics #4 


A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA « REGIONAL OFFICES: WASHINGTON, D. C. AND DAYTON, OHIO 


INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA PROCESSING 
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TRANSPORT? 
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WRITE FOR 
BROCHURE 


457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 WO 3-7913 








Russians Criticize Lack 
Of Light Turbojets 


Moscow—An immediate speedup in 
development of a light turbojet power- 
plant suitable for installation in an air- 
plane capable of setting international 
sports records is demanded by the Rus- 
sian Air Force newspaper Sovetskaya 
Aviatsiya. 

Construction of a suitable light jet 
sport plane has lagged despite numerous 
requests for such a type. The newspaper 
asserts it is “intolerable” that the United 
States continue to lead the USSR in 








certified lightplaae records. 





further enhanced by employing a heli- 
copter to hop between control stations 
with men and equipment where other- 
wise pack animals would have had to 
be used. 

Use of the helicopter was indicated 
by inaccessibility of much of the area 
by motor vehicles, further complicated 
by a limited number of roads, and 
heavy rainfall in the area. It was esti- 
mated that field surveys by ground 
travel for six reservoir areas under con- 
sideration would cost about $12,600. 
The same surveys accomplished by heli- 
copter would cost an estimated $9,100, 
thereby resulting in savings of some 
$3,500. 

Apart from the use of the helicopter, 
use of the Tellurometer will have re- 
sulted in savings of about 50% com- 
pared with traditional tape and transit 
methods, it is expected, although final 
cost comparisons have not yet been 
made. 

In the surveying operations in the 
Eel River country the Department of 
Water Resources measured 116 lines 
with the Tellurometer system, ranging 
from a line as short as one-third mile 
to a line 12 mi. long. The work was 
carried out in rugged country on various 
forks of the Eel River for the dam and 
reservoir sites at Dos Rios, Willis Ridge, 
Etsel, Mina, Caution and Junction. 


Crews were able to complete in a 
few weeks work which would have taken 
several months by normal tape and 
transit methods. 

Using the Tellurometer, but without 
helicopter, it was estimated the surveys 
conducted by ground travel would re- 
quire eight party-months to complete. 
The same work was accomplished in 
two-and-one-half party-months by heli- 
copter travel, allowing five-and-one-half 
months of survey party time to be de- 
voted to other high priority projects. 

Use of the helicopter eliminated or 
reduced costs for such items as pack 
animals (three horses at $5 a day and 
packer at $15 a day for 10 days) and 
major reduction in costs for salaries and 
living 4 of personnel in the field. 

The helicopter flights were made 
from April 6 to May 9 using a Bell 
47G-2 helicopter, adequate to land and 
take off at elevations of 6,800 ft. with 
a payload of 500 Ib. for a one-and-one- 
half-hour flight. Flying was done by 
Sam Thrasher of Utility Helicopters, 
Bakersfield, Calif. The work was car- 
ried out under the direction of Carl 
King, head of the maps and surveys 
section of the Division of Resources 
Planning, State Department of Water 
Resources, Sacramento, Calif. 


Westinghouse F-27 Wins 
Two Top Design Prizes 


Executive Fairchild F-27 turboprop 
transports took two top prizes at Read- 
ing Aviation’s 10th annual maintenance 
and operation meeting. Westinghouse 
F-27 was selected as Flagship of the 
American Business Fleet for 1959, 
based on design, construction, mainte 
nance, equipment, crew and interior 
(designed and installed by Horton & 
Horton). Curly Korb, F-27 chief pilot, 
accepted a silver trophy. Noland Co., 
(Karl Styne, chief pilot), received first 
prize for best interior design, planned 
by Dave Ellies of Industrial Design. 
Approximately 13 F-27s are now in 
service as executive transports. 





PRODUCTS r 
our specialty. 
AN-1048/U ANTENNA 
AS-25/APT ANTENNA 
AS-26/APR-2 ANTENNA 
AS-37/APT-4 ANTENNA 
AS-44/APR-5 ANTENNA 
AS-56/SPR-1 ANTENNA 
-57/SPR-1 ANTENNA sail 
AS-65/APQ-2A ANTENNA devices. 
AS-67/APQ-2B ANTENNA 
AS-69/APT ANTENNA 
AS-115/APT ANTENNA 
AS-124/APR ANTENNA 
AS-125/APR ANTENNA 


prime contract. 





Precision manufacturing and intricate assembljgfinre 


Only Air Force approved source for Antenna QS igi 
B. 


Complete test facilities for all types of antennas. 
Overhaul & Modification of electrical & mechanical F; 


We have yet to be late with a delivery on any order 0 


- 7 , ‘ 
Try our service for promptness and satisfaction. er 





AS-148/ARA-8 ANTENNA 


AS-168/AP ANTENNA © CW-234/AU ANTENNA SHIELD © SA-14/SPR-1 R. F. SWITCH © GAGW-66132 ANTENNA 
AT-49/APR-4 ANTENNA » SA-44/APR R. F. SWITCH © F-29/SPR-2 HIGH PASS FILTER e CAGW-66131 ANTENNA 
AT-234/APX ANTENNA © SA-56/SPR-1 R. F. SWITCH *.44B11182 GUN TRUNNION BRACKET 


INDUSTRIES, ENC. 


5—Mation 5t., Grand Haven, Mich. 
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How to remotely adjust valve positions with 18000° rotation and .00055% accuracy. Or... 


how to put a remote control system The “how s with TELEFLEX® systems The technical advances made possible 
in 1/9 the space and save 54%-60% The ‘‘why”’ is the exclusive TELEFLEX with TELEFLEX cable mean that TELEFLEX 
on weight. Or, get 95% efficiency in helix wire cable design. No remote control engineers have gone further and can offer 
a 90° bend. Or, design around any cable anywhere gives such high sensitivity more in the development of complete 
bend without intermediate links or and response such a reduction in mechanical control systems for any pur- 
pulleys for precision response weight and backlash such design pose. Write for our new catalog or 
far beyond the range of any other freedom with straight line, angular and help on your specific problem. TELEFLEX 


control system. unlimited rotary motion! Incorporated, North Wales, Pennsylvania. 


D> 


straight ine 


TELEFLEX SYSTEMS offer unequaled design flexibility because they , T FE i & Fe L E x’ 


are the only systems to offer all three types of mechanical motion... 
c inCORPORATEO 








unlimited rotary 
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Bulletin: om isms... 
Now you can freely design 
these advanced push-pull 


Series is built to meet this 
new miniature connector Mil 
2. ES IE Loaded with: sparta Daapatty 
developed features, these en- 
vironmental miniatures have 
been proved under the pun- 
ishing conditions of more 
than one hundred major elec- 


tronic systems for military 


LUNNELIORS gf 


e quick disconnect 

e environmental 

e unique bali-lock coupling 
e moisture seaied 

e vibration dampened 


e continuous dielectric 


separation without voids 


For complete technical information, contact your Deutsch Representa- ai . 
tive or write us for Data File H71. e positive lock without 


See us at WESCON, Booth 611-613 Safety wiring 
e operation to 250°F. 


The Deutsch Company 


7000 Avalon Boulevard + Los Angeles 3, California 


© THE DEUTSCH COMPANY, 1959 
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Changes 

Walter B. Brewer, manager, Airborne 
Systems and Test Department, Atlas Pro 
gram Office, Space Technology Laborato- 
ries, Inc., Los Angeles, Calif. Also: W. H. 
Edwards, manager of STL’s Field Office at 
Warren AFB, Cheyenne, Wyo. 

Paul F. Boggess, chief engineer, Power 
Systems Department, Hallamore Electronics 
Division of the Siegler Corp., Los Angeles, 
Calif. 

James W. Ashby, general manager, Jani 
trol Aircraft Division of Surface Combustion 
Corp., Columbus, Ohio. Also: Joseph F. 
Hill, manager of engineering. 

W. E. Metzger, head of the new Dayton, 
Ohio, field engineering office for Whittake: 
Controls Division of Telecomputing Corp., 
Los Angeles, Calif. 

Thomas P. Peppler, project manager, and 
Harvey H. Klein, project engineer for the 
YHC-1B helicopter program, Vertol Air- 
ctaft Corp., Morton, Pa. 

Carlisle M. Thacker, technical director, 
Taylor Fibre Co., Norristown, Pa 

Gabriel C. Danch, manager of the Wash 
ington, D. C., office, U. S. Industries, Inc 

Dan L. McGurk, sales manager, Thomp 
son Ramo Wooldridge Products Co., Los 
Angeles, Calif. Louis B. Perillo succeeds 
Mr. McGurk as contracts and proposals 
manager. Also: Henry L. Bechard, products 
manager. 

The West Coast Missile and Surface Ra 
dar Department of Radio Corp. of America, 
Los Angeles, Calif., has appointed the fol 
lowing managers: Richard T. Barrett-govern 
ment contracts; Charles Z. Becker-Atlas 
ICBM contracts; John Q. Whitehead-cus 
tom aviation equipment sales. 

Henry P. Steier, corporate director of pub 
lic relations, Lear, Inc., Santa Monica, Calif 

Dr. Morris Feigen, manager, Engineering 
Design Department, Vehicle Development 
Laboratory, Space Technology Lat oratories, 
Inc., Los Angeles, Calif. Also: Philip N. 
Anderson, assistant manager, Engineering 
Design Department; Lloyd G. Ludwig, staff 
assistant to the director of the Vehicle 
Development Laboratory. 

George F. Kennard, manager, Engineer 
ing Laboratory, Owego, N. Y., Federal Sys 
tems Division, International Business Ma 
chines Corp 

John C. Geist, technical operations man 
ager, Vitro Laboratories, Silver Spring, Md 
Also: Benjamin O. Delaney, assistant man 
ager for missile operations 

Elwood D. Bryant, assistant to the man 
ager of operations, Convair (Astronautics) 
Division of General Dynamics Corp., San 
Diego, Calif 

Douglas B. Annan, sales manager, 
Guided Missiles Division, de Havilland Air- 
craft of Canada, Ltd., Downsview, Ontario, 
Canada. 

Donald G. Sturges, associate director, 
Research and Development Division, The 
Carborundum Co., Niagara Falls, N. Y. 
Frederick J. Ross, Jr., succeeds Mr. Sturges 
as manager-new products development 
branch. Also: Dr. Wingate A. Lambert- 
son, assistant manager-engineering research 
branch, 
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Structures Engineers 


The Columbus Division of North American Avia- 
tion, Inc. is seeking senior structures engineers 
for design, development and analysis on ad- 
vanced projects, both aircraft and missiles. 


Structural Analysts 


Capable of computing internal load distributions 
and analyzing complex structures. Assignments 
include solution of redundant structures, loads 
distribution, structural testing or preliminary 
design support. 


Airframe Designers 


Will be assigned to an integrated structural 
group where the opportunity to calculate your 
own stresses along with responsibility for laying 
out airframe components is available. 


Weights Engineers 
To analyze airframe structures from a weights 
standpoint, determining techniques for improv- 
ing estimating methods on new types of struc- 
tures and materials. 


Reduce your working day by living close to the 
office in suburban Columbus. For more informa- 
tion, write to Engineering Personnel, Box 425, 
North American Aviation, Inc., Columbus, Ohio. 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 


Home of the T2J Buckeye 
and the A3J Vigilante 
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Brush 6-8 channel 
recording system 


RECTILINEAR ... COMPACT 
PRECISE... SIMPLIFIED! 





ground control and other data gathering 
systems—with a maximum of simplicity. 


A. Complete 6 or 8 channel system includes’ 
slide mounted oscillograph—signal condition- 
ing amplifiers —requires only 20” of rack height. 

Interchangeable plug-in signal conditioners. In 
addition to amplification, four important func- 
tions are provided: high input impedance, 
zero suppression, attenuation and calibration. 

C “Putt-out” horizontal writing table permits 
convenient annotation, reading and control 
—without removing chart paper or turning 
off recorder. 

D Rectilinear presentation gives clear, uniform 
and reproducible traces for simplified analysis 
and interpretation. Excellent resolution at all 
amplitudes and recording speeds. 


For further details or application assistance, 
contact your Brush factory branch or engineering 
representative. 


—Srush INSTRUMENTS 
37TH AND PERKINS CLEVELAND 14, OHIO 
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CUTAWAY view of Boeing 502-2 gas turbine engine which is officially designated T60-BO-2 under Navy contract. 


Boeing Tests 


By Richard Sweeney 


Seattle—W orking to design specifica 
tions which call for 400 hp. with a spe 
cific fuel consumption of 0.72, Boeing 
Airplane Co.'s Industrial Products Di- 
vision currently is operating the mode! 
520-2 turboshaft gas turbine engine on 
a test stand at 440 hp. with sfc. of 
0.71. The engine weighs 325 Ib. 

Officially designated the T60-BO-2 
under the Navy development contract 
for a small turbine for helicopter appli- 
cations, the powerplant incorporates 
design information and lessons Boeing 
learned in its program of developing 
the Model 502 small gas turbine en 
gine. 


Four Variations 


Currently there are four variations 
of the powerplant—520-2, -4, -6 and -8, 
with the -2 and -6 aimed at helicopters, 
the -4 and -8 at turboprop aircraft. 

All engines are free turbine types 
Che -6 and -8 are improved versions of 
the -2 and -4, with increased power 
and better specifics. The -6 is rated at 
545 eshp. for takeoff and 484 eshp 
for normal operating, with specific 
fuel consumptions of 0.63 and 0.65 re 
spectively. The turboprop -8 ratings 
and specifics are 530 eshp. and 479 
eshp. 0.63 and 0.68 for takeoff and 
normal operating, respectively. 
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For the 520-2 and -4, the ratings 
are -2 military rating, 400 shp. and 0.72 
sfc.; normal, 350 shp. at 0.76 sfc. For 
the -4, takeoff rating is 495 eshp. at 
0.68 sfc., normal operating, 394 eshp 
at sfc. of 0.73. 

Design is a lightweight, two-shaft 


hilosophy, with gas generator and 
| } » » 


Lightweight Gas Turbine 


power output sections as separate en 
tities. Gas generator section uses four 
air inlet tubes which send flow into 
the double entry, high tip speed cen 
trifugal impeller. Air passes into vane- 
less portion of diffuser at transonic ve 
locity, progresses through vaned diffuser 
section and enters the collector plenum 


ENGINE'S inducer-impeller at left on main rotor; gas producer turbine is at right. 
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Dry, Positive Prints, Ready for Immediate Use, at 
Only a Fraction of Former Reproduction Costs! 


Push a button on a XeroX® Copyflo® 
printer, and dry, positive copies emerge 
in seconds, ready for immediate use. 


PUSH 
THE BUTTON... 


and copies flow! 


Costs are dramatically reduced. Xe- 
rographic copies of engineering draw- 
ings are so inexpensive that in many 
plants engineers are urged to discard 
them rather than re-file. 

You can copy up to 1,200 different 
drawings an hour with a Copyflo print- 
er. Copies may be on ordinary paper, 
vellum, or offset paper masters... And 
the quality is superb—precisely like the 
original—because xerography copies 
the quality, too. 

If your need is to copy hundreds . . . 
or thousands . . . of different documents 
daily, look to automatic xerography for 
the happy solution. Copyflo printers 
enlarge, reduce, or copy size to size— 
can automatically turn out copies as 
rapidly as 20 linear feet a minute. 


Copyflo printers offer the fastest, 
most flexible, most economical way to 
get sharp, back-on-white copies from 
original documents of all kinds or from 
microfilm. For complete details, write 
for booklet X-287, Hatom XeERox 
Inc., 59-103X Haloid St., Rochester 3, 
N. Y. Branch offices in principal U. S. 
and Canadian cities. Overseas: Rank- 
Xerox Ltd., London. 





HALOID 
XEROX 









BOEING emphasis on simplicity in design is shown in these side views of the company’s 
new Boeing 520 gas turbine engiae. Design philosophy embodies single stage elements 
to ensure ruggedness and cut production and maintenance costs. 


via eight diffuser tubes. Pressure at en 
try is 6.5 atmospheres 

Combustion chambers are revers¢ 
flow type and air flows between the bur 
ner liners and outer shells on the way 
from the plenum chamber to the main 
burner liner entry ports. En route some 
iir flow is allowed to enter the burner 
liner along the side by perforations, 
ilthough main flow is through the pri 
mary ports at burner can dome 


Duplex Nozzles 


Two burner cans are used on the 
engine, each can having duplex fuel in 
jector nozzles. From the burner can, 
combustion gases enter a plenum sur 
rounding the gas producer nozzle ring, 
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which directs them into the radial tur- 
bine which drives the compressor. 
Leaving this turbine, gases have lost 
two-thirds of their energy and pres 


sure 


Gas Passage 


Gases pass through the free power 
turbine next, which has reduction gear 
ing appropriate to the application; i.e., 
for rotorcraft or fixed wing aircraft, 
thence to an internally splined output 
shaft 

After gases pass through the power 
turbine, they are near atmospheric 
pressure for exhaustion either at low 
velocity through an open duct or at 
high velocity through appropriate noz 


Expanding the Frontiers 
of Space Technology in 


TELEMETRY 


@ Telemeiering at Lockheed has 
been brought to a high degree of 
successful application in the 
integration of circuits and com- 
ponents into high-performance 
systems. A completely sub-min- 
iaturized FM-FM system has 
been developed, along with a 
complete PAM-FM system 
characterized by highly efficient 
band-width utilization, low pow- 
er consumption and economy of 
size and weight. This represents 
a significant achievement in the 
field of high capacity telemetry. 

Other Lockheed designed and 
developed equipment is success- 
fully providing highly accurate 
telemetered information on tem- 
perature, pressure, acceleration, 
vibration, thrust, vehicle attitude 
and other conditions during 
actual hypersonic flights. 


ENGINEERS and 
SCIENTISTS 


Lockheed Missiles and Space 
Division has complete capability 
in more than 40 areas of science 
and technology. Its programs 
reach far into the future and deal 
with unknown environments. It 
is a rewarding future with a com- 
pany that has a record of con- 
tinual progress. Engineers and 
scientists of outstanding record 
are invited to join us in con- 
tributing to the nation’s progress 
in space technology. If you are 
experienced in one of the above 
areas or in related work, please 
write: Research and Develop- 
ment Staff, Dept. G2-17, 962 W. 
El Camino Real, Sunnyvale, 
California. U.S. citizenship 
reguired. 


Lochheed 


MISSILES AND SPACE 
DIVISION 


Systems Manager for the 
Navy POLARIS FBM; 
DISCOVERER SATELLITE; 
Army KINGFISHER; 
Air Force Q-5 and X-7 


SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA 
ALAMOGORDO. NEW MEXICO ¢ HAWAI! 





Why Boeing ofters 
ENGINEERS and SCIENTISTS 


better opportunities to advance 


If there is a lingering doubt in your 

mind about the future in your 

present position, this message will 

be of particular interest—and value 

—to you. 

Opportunities for advancement are 

tied very closely to the growth 

prospects of the company you're 

with. Boeing, for instance, is ex- 

panding rapidly in areas with an 

extremely long-range future— 

missiles and space-age projects. 

This growth provides outstanding 

opportunities for engineers and 

scientists to move up to higher 

levels of responsibility and income. It also promises 
career stability. Another advantage you enjoy at 
Boeing is a dynamic career environment that’s con- 
ducive to rapid advancement. You work in a small 
group, with high visibility for your individual talents 
and accomplishments. You are encouraged to take 


graduate studies in your special field, 
at company expense. You're eligible 
for management courses designed to 
help you get ahead faster. 
Assignments at Boeing are on some 
of the most exciting projects in the 
country: a boost-glide vehicle; Min- 
uteman, an advanced solid-propel- 
lant intercontinental ballistic missile 
system; BOMARC, the nation’s 
longest-range supersonic defense 
missile; jet aircraft of the future; 
and company projects including 
orbital, lunar and interplanetary 
space systems. 
There are challenging, get-ahead opportunities at 
Boeing, now, for engineers and scientists of virtually 
all experience levels, with educational backgrounds 
from B.S. to Ph.D. Openings are availabie now in 
Research, Design, Production and Service. They 
could well be the answer to your future. 


Write today, for your free copy of the 24-page book “Environment for Dynamic Career Growth.” 
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Mr. STANLEY M. LitTLeE, Boeing Airplane Company, 
P. O. Box 3822-ANE, Seattle 24, Washington. 


Send me the Boeing career booklet by return mail. 
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zles to take advantage of jet thrust. 

Maximum envelope sizes are 25 in. 
dia. and 57 in. length for the 520-2, 
same diameter and a length of 59 in. 
for the 520-4; the - has the same 
envelope as the -2, while the -8 dup- 
licates the -4. 

Design features of the various compo- 
nents, according to Boeing, include a 
tip speed for the single-stage, double- 
faced radial compressor rotor of 1,750 
fps., with the double-face design con- 
tributing to good stress distribution. 
The single stage radial turbine is well 
matched to the compressor, according 
to the company, and eliminates the 
need for two-stage axial turbine and 
attendant greater complexity and 
weight. 

Location of the two cup type burner 
cans at the top of the engine + ~doe easy 
access for maintenance, Boeing points 
out, while the short distance between 
the burners minimizes cross fire and 
ignition problems. In addition, the 
company says, since the burners are free 
at one end, thermal expansion stresses 
and distortion of nozzle boxes are elimi- 
nated. 

A torch igniter is used which re- 
quires only one igniter plug. 


Constant Power 

Free power turbine provides, accord- 
ing to Boeing, essentially constant 
power over one third of the output shaft 
speed range for any selected compressor 
speed, simple controls are required for 
accurate matching of engine output to 
applied load. 

The closed loop gas generator speed 
governor is designed, says oe to 
vary fuel flow at a rate of 10 times faster 
than speed can change, providing a 
“stiff” and stable control of both gas 
generator speed and output power. Con- 
stant and stable free power turbine 
speed is readily obtained with a simple 
closed loop speed-torque governor. Load 
torque must be changeable at a rate 10 
times faster than the free turbine speed 
can change. 


Speed Governor 


For applications in which load torque 
is independently varied, but control of 
power turbine speed is desired, a free 
turbine speed governor is used which 
sets the demand speed for gas generator 
speed governor as required to meet the 
applied load. 

A closed loop speed-position gover- 
nor will provide stable and “‘stiff’’ con- 
trol, Boeing indicates. 

Both rotor assemblies, Boeing says, 
are proportioned and supported so that 
first-order natural frequency modes oc- 
cur above the highest operating speed. 

Radial and thrust bearings of both 
main rotors support the applied loads 
on hydrodynamic films. Any rotor mass 
eccentricities, Boeing declares, produced 
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by assembly tolerances and operational 
rotor blade deterioration are completely 
absorbed within the radial bearing tol- 
erances provided. 

Applications Boeing is pushing for 
the powerplant include the business and 
executive aircraft market for fixed wing 
types, plus VTOL and STOL vehicles, 
helicopter and shrouded rotor machines. 


British Reveal 


Aviation Outlays 


London—British Ministry of Supply 
spent $1.5 billion on research and de- 
velopment in the aircraft industry be- 
tween April, 1949, and March, 1959, 
according to Supply Minister Aubrey 
Jones. 

Giving the information in reply to a 
parliamentary question, Jones said it 
would not be in the public interest to 
break the total into annual outlay. 

In response to another question, 
Jones gave a yearly breakdown for the 
past decade of Ministry of Supply ex- 
penditures on military orders for air- 
craft, aero-engines and aircraft compo- 
nents. 

It showed a curve rising from 
$204.4 million in 1948-1949 to $761.6 
million in 1954-1955, dropping to 
$660.8 million in 1955-1956, rising 
again to $722.4 million in 1957-1958. 














call 
NUCO 


An almost limitless number of 
standard Vee-Band Couplings 
are available to meet your 
exact requirements. Numerous 
latch styles and clamp designs 
enable NUCO’s nationwide 
sales-engineer staff to solve 
your coupling problems today. 


NATIONAL UTILITIES CORPORATION 
826 So. Arroyo Parkway + Pasadena, Calif 
SYcomore 3-6663 or MUrray | -9637 

Write for 
Catalog No. 12 
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5, anaciae eet 


TO THE EXECUTIVE: 


Before you advance to pressurized aircraft, as so many leading 
corporations have already done, you and your associates are 
invited to combine one of your next business trips with the 
first-hand experience of a flight aboard the ultimate in corporate 
aircraft design, the AiResearch custom-converted Convair 

240 Executive Ayer-Liner ... priced at only $385,000. 

To coordinate your arrival and departure schedule to and from your 
desired destination, contact Jim Welsch, Vice President of Sales. 
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What lies beyond? 


an inquiring mind, and in freedom to 
exercise creative ability, are invited to 
investigate the engineering opportunities in 
the continual search for new ideas ... new 
at Convair/Fort Worth. 


This eternal enigma has generated a new 
concept of the engineering organization at 
Convair/Fort Worth . . . blending the 
contributions of each individual into the best 
combination of ideas through highly 
inter-related, smooth flowing and carefully 
coordinated functions. The imaginative 
thinking resulting from this finely-drawn 
engineering organization is currently 
exemplified by the B-58, which a few short 
years ago lay beyond the then-known state 
of the art. 


Experienced, well-trained men, seriously 
interested in projects to stimulate and satisfy 


s 
~w 


concepts ... 


Complete details are available on request. 
Send a resume of your training and 
experience for evaluation by engineers in the 
area best suited to your qualifications. Do it 
now ... your contribution may be precisely 
what we need, particularly if your capabilities 
are in the areas of electronics, radome design 
and test, structures, or structural design. 


CONVAIR / FORT WORTH 


P. O. a 748-A 
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NEW AVIATION PRODUCTS 





Aircraft Fuel Cell 


Rubberized nylon fuel cell, designed 
to withstand 30g impacts, will be used 
on Army YHC-1A and H-21 helicop- 
ters. 

Tank, called Safety Cell, reduces the 
possibility of combustion in the event 
of a crash. Developed in cooperation 
with the Federal Aviation Agency, the 
fuel cell, enclosed in a wing section, 
has withstood 100 mph. impacts against 
a sand bag barrier. 

Goodyear Tire and Rubber Co., Ak- 


ron, Ohio. 


Enamel Safety Paint 


“Day-Glo” fluorescent safety paint, 
formerly produced only as an acrylic 
lacquer, is now available in an alkyd 
enamel. 

Enamel can be brushed or sprayed on 
aircraft and is available in orange, red, 
green and yellow. Production of lacquer 
paints will be continued. 

Switzer Brothers, 4732 St. Clair Ave.. 
Cleveland, Ohio. 


Navigation Training Aid 


Training device is designed to instruct 
flight personnel in the theory and opera- 
tion of VOR/DME T systems. 

LAS Model 105 utilizes a movable 
aircraft silhouette positioned on a co- 


ordinate-type display panel, simulated 
beacon and instrument and control 
mockups. An approach horizon indi- 
cator, a radio-magnetic indicator and a 
l'acan digital range indicator are incor- 
porated. Selector switches, indicator 
light and a rotating light beam repre- 
senting station radar sweep are simu- 
lated. Display panel measures 48 x 32 
in. The unit is contained in an alumi- 
num case and operates on 115 v., 60 
cps. electric current. 

Special Services Division, Lockheed 
Aircraft Services, Inc., Ontario, Calif. 


Missile Instrument Cartridge 


Instrument cartridge gathers launch 
data during test-launching of dummy 
Polaris missiles. The 176 lb. package 
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Fuel Vapor Adsorber 


Vapor adsorber eliminates fuel vapor around fueling aircraft. Activated charcoal in tank 
adsorbs vapor collected as it escapes from wing vents. Atlas vapor removal unit, intended 
for use by military services and jet-equipped airlines, is produced by International Industrial 


Development Consultants, New York. 


can withstand shock of some 1,000g. 

Cylinder, carrying 15 lb. of encapsu- 
lated instruments, is capable of with- 
standing water immersion for more than 
two days at 75 psi. Power source is a 


28 v. 6 amp. battery pack with a life 
of 10 min. Instrumentation includes a 
14-channel recorder, three accelerom- 
eters, two rate gyros, transistorized am- 
plifiers, control and calibration circuits, 
a static inverter and a demodulator pack- 


ge. Missile cartridge may be adapted 
for sled tests and missile free flight 
Leach Corp., Compton, Calif. 


ignition Accessories Tester 


Ignition accessories test console tests 
cables, spark plugs and ignition units of 








MISSILE 
ENGINEERS 


Please forward 

resume to: 

Mr. W. F. O'Melia 
Employment Manager 
Raytheon Company 
Bedford, Massachusetts 
or call collect: 
CRestview 4-7100 
Extension 2138 











Inauguration of a new weapons sys- 
tems program at Raytheon has created 
exceptionally rewarding openings for 
Junior and Senior engineers with mis- 
sile experience in the following areas: 


Microwave design— 
component and antenna 

Aerodynamics 

Communications systems 

Digital programming 

Guidance systems 

Radome design 

Computer systems 

Heat transfer 

Radar systems 

Inertial reference systems 

Feed-back control 

Auto-pilot 

Ground support 

Electronic packaging 

Radar systems—project management 

Electromechanical engineering back- 
ground in missile control and auto- 
pilot design—project management 

Mechanical engineering background 
in ground handling of large missile 
systems—project management 


Living and working in the suburban 
Boston area offers many advantages. 
Relocation assistance and liberal 
benefits. 


MISS/LE 
SYSTEMS 
D/V/IS/ION 
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jet engines at simulated high altitudes 
Vacuum chamber, measuring 24 x 24 
in., can simulate a pressure altitude of 
120,000 ft. 

Test console, designated Model 9725 
has two power supplies. The primary 
comre either a.c. or d.c. input. Fully 
regulated, the a.c. output ranges of the 
primary supply are 320 to 520 cps. with 
0 to 240 v. 

The other power supply provides volt 
ages from 0 to 5,000 v. for testing 
cables. ; 

George L. Nankervis Co., 15400 
Fullerton Ave., Detroit 27, Mich. 


Hydrogen Relief Valve 


Relief valve, designed to handle liq- 
uid and gaseous SF-1 fuel, is intended 
for advanced rocket fuel systems. 

Valve has undergone tests with liq 
uid SF-1 fuel at —430F and gaseous 
SF-]1 at —220F and maintained its de 
sign control of 3.0+ or —0.2 psia range 
Ambient temperature range is up to 
250F and the valve can be modified to 
provide 500F ambient service. Units 
have been built for gage pressure con 
trol and absolute pressure control in line 
sizes up to 3 in. ID. 

Air and Gas Division, Parker Aircraft 
Co., 5827 W. Century Blvd., Los An- 
geles, Calif. 


Pneumatic-instrument Tester 


Barodyne, precision pressure verifica 
tion instrument, is capable of field test 
ing either single or dual pressure devices, 
to an accuracy of .05% of full scale 

Barodyne 700 Series is designed for 
dual pressure instruments including jet 
engine duct throat Mach number con 
trols, liquid propellant balancing sys 
tems, and Machmeters. The 800 Series, 
for single pressure equipment including 
barometric altitude controls, and abso 
lute and differential altimeters, can be 
used as an analog-to-pressure or pressure 
to-analog converter. 

U.S. Science Corp., 5221 W. 102nd 
St., Los Angeles 45, Calif. 
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RADAR ENGINEERS and SCIENTISTS 


THE 


MITRE 


CORPORATION 


Announces the Formation of its 


New Department: 


RADAR SYSTEMS 
and TECHNIQUES 


MITRE, organized under the sponsorship of the Massachusetts In- 
stitute of Technology with a staff nucleus composed of the men 
who developed the SAGE System, is now activating a Radar Sys- 
tems and Techniques Department. The principal function of this 
new department will be research and development of advanced 
detection systems and techniques applicable to the nation’s future 
air defense. 

The work to be performed by this department will afford the 
serious engineer or scientist an opportunity to apply his skills in 
flexible research areas that range from conceptual realization to 
proof of feasibility. 

Individuals with the proven ability to define and resolve complex 
problems in radar systems and techniques are invited to discuss 
how their previous disciplinary training and experience can be uti- 
lized in the following areas: 


@ CIRCUIT DESIGN @ SIGNAL DETECTION THEORY 

@ ANTENNAS @ RADAR DISPLAYS 

@ MICROWAVE COMPONENTS @ RADAR TRANSMITTERS & RECEIVERS 
@ INFRARED & OPTICAL DETECTION 


To arrange an immediate 
confidential interview, please send resume to 
Dana N. Burdette, Personnel Director 


THE MITRE CORPORATION 
244 Woop Street — Lexincton 73, MassacHuseETTS 


A brochure more fully describing MITRE’s activities is available on request. 


sina 
- 
ei 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Zg 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Zg 
Z 
Z 
Z 
Z 
4g 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
g 
Z 
Z 
Z 
A, 
A, 
Z 
Z 
Zg 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Zg 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
So 


C/ 


"i as 


AVIATION WEEK, July 20, 1959 105 





EMPLOYMENT OPPORTUNITIES 








SYSTEMS 
ENGINEERS 


wOrk 


advance 


These positions are with the Mis- 
sile Detection Systems Section of 
General Electric and require high 
technical and creative capacities. 
All assignments offer fruitful op- 
portunities to make state-of-the- 
art advances with an organization 
that encourages and rewards the 
individual contributor.The ability 
to function both through individ- 
ual action and team leadership is 
highly valued. Current openings 
are in these areas: 


ADVANCED RADAR 

SYSTEMS PLANNING 

Work in this area calls for engineers 
able to visualize and define future de- 


fense and space problems and conceive 
advanced radar systems to solve them. 


RADAR SYSTEMS ANALYSIS 

& DEVELOPMENT 

An advanced degree and/or strong 
background in systerns analysis and de- 
sign is essential for such assignments 
as: 


.-. analyze and define requirements for 
advance detection systems and deter- 
mine broader parameters for such sys- 
tems; establish their feasibility. 


--. analyze long range missile detection 
systems and specify optimum configu- 
ration on the basis of utility, perform- 
ance, cost and delivery. 


SPECIALISTS IN ELECTRO- 

MAGNETIC PROPAGATION 
PhD or MS is required in this area. Sci- 
entists will carry out analysis of propa- 
gation phenomena, as related to long 
range missile detection. Pian detailed 
investigations and illustrate practica- 
bility of results. Ability to assume re- 

sponsibility essential. 


OPPORTUNITIES IN D & D OF 
RECONNAISSANCE RECEIVER 
DESIGN & SYSTEMS 
EQUIPMENT 
Assignments require specialized 

background in one or more of 

these areas: VHF and UHF fre- 
quency spectra (P & L bands) e 
ECM e Microwave; wave guide com- 
ponents, Duplexers, switches, hy- 
brids; VHF and UHF transmitters. 


ALSO POSITIONS IN COMPUTER 
APPLICATIONS 

(Knowledge of large business or special 
purpose puters needed) and COM- 
PUTER PROGRAMMING (experience 
with IBM 704 & 709 needed.) 





Write in confidence to: Mr, James P. Kinsella, Div. 64-WC 


Missile Detection Systems Section 
HEAVY MILITARY ELECTRONICS DEPT. 


GENERAL @ 


ELECTRIC 


Court Street, Syracuse, New York 








Achievement in Action 
at Avco... fr 


SCIENTISTS 
ENGINEERS 


Achievement is habit at Avco! 
A leader in the field of 
atmospheric re-entry, Avco is 
now providing significant 
contributions to basic and 
applied research in Space and 
Missile Technolcgy. 


Supervisory, Senior and Junior positions 
are available in these areas: 


+ ELECTRONICS 

© MATHEMATICS 

+ PHYSICS AND CHEMISTRY 
COMMUNICATIONS 
MATERIALS 
FLIGHT TEST ENGINEERING 
DESIGN ENGINEERING 
PRODUCT ENGINEERING 
AERODYNAMICS 

+ APPLIED MECHANICS 


* THERMODYNAMICS AND 
HEAT TRANSFER 


Attractive working environment outside 
of metropolitan Boston. The large, fully 
equipped, modern laboratory is close 
to Boston educational institutions and 
cultural events. The division offers a 
liberal educational assistance program 
for advanced study. 


Forward your inquiry to: 
E. W. Stupack, 
Manager, Personnel Relations 


Dept. AW7 


i ij 
Kesearch & Advanced evelopment 


201 Lowell St., Wilmington, Mass. 
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Martin — Piays Deadly Game 


Mobile as a chess queen, quick as a rapier thrust and as 
lethal as brass knuckles, the Martin Orlando Lacrosse is a 
handy weapon in a scrap. Developed, designed and built 
for the U.S. Army, the Lacrosse can flit like a ghost behind 
the battle area, fire in the general direction of the target 
and be pin-pointed by a forward guidance station. 

The Lacrosse’s ability to change its mind while in 
high velocity flight is another in the growing list of 
accomplishments by the men of Martin Orlando. Addi- 
tional prime contracts include the Bullpup, air-to-surface 
missile, the Pershing, selective-range surface-to-surface 
missile and the Missile Master, electronic detection and 
control system for missile batteries. 

Blue sky vision plus feet on the ground know-how 
has projected Martin Orlando to its place of leadership 
in electronics and missiles. Martin Orlando needs men 
with gray matter, the solid propellant needed to reach 
ever higher degrees of sophistication. 

Immediate openings at senior level exist for Electronic 
Engineers, Physicists and Electrical Engineers in these 
areas: pulse circuitry, electronic packaging, transistor 
circuitry, electronic production test equipment, digital 
and analog computers. Also opportunities for men exper- 
ienced in calculating solid state parameters, molecular 
distribution and quantum mechanics. Send confidential 
resume to: J. E Wallace, Director of Professional Staffing, 
The Martin Company, Orlando 43, Florida. 
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Ft. Sill, Okla.—The first two U. S. Army Bat- 
talions employing highly accurate Lacrosse 
surface-to-surface missiles were activated last 
month. Martin Orlando is supplying all the 
material required for the activation, including 
maintenance, training devices, launchers and 
missiles, 





“ EMPLOYMENT OPPORTUNITIES 


Exceptional openings for 
ENGINEERS and 


iti | SCIENTISTS 
Key Positions open for rep 


H i G H L EVE L siamerunes beste 
ENGINEERS 


These outstanding openings offer 
engineers and scientists long- 
range career opportunities with 
Boeing, contractor on the Minute- 
man solid-propellant ICBM and 
the B-70 wing, and an industry 
leader in the field of advanced 
weapon systems. 


MANAGER, DEVELOPMENT 
CHIEF, AVIONICS 
CHIEF, ASTRO-AERO SCIENCES 
CHIEF, PRELIMINARY DESIGN 
CHIEF, STRUCTURES 


Assignments are in the over-all 
field of design of airframe struc- 
tures capable of sustaining flight 
loads while exposed to extremely 
severe conditions of temperature, 
thermal gradient and thermal 
shock. Specific, challenging open- 
ings are available to qualified 
applicants interested in: 


© Establishment of structural design 
criteria and objectives. 

© Design of pressurized and unpressurized 
structures, including frames, bulkheads 
and control surfaces. 

© Design of missile interstage structures. 

© Design of major structure for advanced 
weapon systems involving new 





These five brilliant career openings are the result of 
the rapid expansion of Solar’s Space Age R&D program. 
Current projects are exceptionally exciting and challeng- 
ing, including an ARPA project for a completely new 
anti-missile defense system. Advanced degree preferred 
plus ten years experience in aircraft, missile and space 
flight fields. Learn complete details immediately. 





SOLAR SPECIFICS 


Solar is a medium-size company (2500 people in San 
Diego) with a successful history since 1927. Solar is 
making many significant contributions to space-age 
technology and the special professional status of engi- 
neers is fully appreciated and recognized. A new 60,000 
sq. ft. engineering building, necessitated by expanding 
R&D work, will be completed this year on the edge of 
San Diego Bay, Solar also offers you the chance to live 
better in sunny San Diego. This famous resort area has 
the finest year-around climate in America and excellent 
cultural, educational and recreational facilities. You and 
your family will enjoy life more at Solar in San Diego. 


Please send resume of your qualifications at the earliest 
opportunity to Louis Klein, Dept. E-417, Solar Aircraft 
Company, 2200 Pacific Highway, San Diego 12, Calif. 


SOLAR ieee 


AIRCRAFT COMPANY DES MOINES 





construction methods using brazing, 
welding, and honeycomb adaptations. 


© Analysis and evaluation of the effects 


of stresses induced by thermal 
gradients acress internal surfaces and 
between inner and outer surfaces. 


For further details, write to: 


Mr. Stanley M. Little 
Boeing Airplane Company 
P. O. Box 3822 - AVM 
Seattle 24, Washington 


SIEM ie 


...environment for 


dynamic career growth 
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The Applied Research & Development 

Division of Republic Aviation is making 

a multi-disciplined attack on the com- 

plex problems posed by advanced and 

unique flight vehicles. This expanding 

effort affords you the opportunity to 

apply your technical imagination and 

originality in the following areas: 
ASTRODYNAMICS 

e Space Vehicle Design 

@ Orbital Mechanics 

e Interplanetary Flight 

e Re-Entry Flight 
AERODYNAMICS 

@ Missiles & Aircraft Aerodynamics 

e Hypersonic Flow 

e Physics of Rarefied Gases 

e Strong Shock Phenomena 


engineers « scientists 


Explore Previously 
Uncharted Areas in 
ASTRODYNAMICS and 
AERODYNAMICS 


There's a growing atmosphere of technological excitement these days 
at Republic Aviation Corporation. Accelerating space study contracts 
plus a number of original proposals in such areas as ICBMs, air-to-surface 














ballistic missiles and unique aircraft are responsible for this environment 
that adds incentive for you to use your best thinking. The scope 

of challenge at Republic ranges from design concept to proof of 
feasibility. Working within a flexible framework of theoretical and 
experimental research, you will be able to define your own approach 


in attaining the requirements of your assignment. 


For further information on these positions which combine 
scientific pioneering with career growth, address your resume to 
Mr. George R. Hickman, Engineering Employment Manager, Dept. 1G-4. 


SIE PUsesse AVIATIaN 
Farmingdale, Long Island, New York 





MANAGER of 
ENGINEERING 
SALES 


Computer Applications 


SENIOR STAFF SPECIALIST 


HONEYWELL’S Aeronautical Division 


Outstanding opportunity 
to organize and direct 
technical sales programs. 
Experience in electronics, 
missiles, or aircraft re- 
quired. Military liaison 
experience desired. 


invites qualified candidates to consider 
this Senior staff appointment 


POSITION Senior Staff Specialist for computer applications. Will operate independently with 

minimum guidance, must plan own activities and will be responsible for construc- 
tive relevant and technically sound recommendations. Opportunity te pursue appropriate 
advanced technical ideas. 


RESPONSIBILITIES Recommendations regarding new techniques and technical trends, par- 

ticipation in concept and design reviews, liaison with military customers, 
other companies, and other divisions and departments within Honeywell. General top level 
technical consultation, program rec dations, evalvati of technical support require- 
ments. Seminars in advanced problems of computer application. 


MR. C. H. WELLING 
Director of Sales 





P-2165, Aviation Week 
Class. Adv. Div., P. O. Box 12, 
N. ¥ REQUIREMENTS Strong background in analog and digital computer design through fire 
control, bombing, navigation and/or data processing system development 
First hand computer circuit and contro! system design experience. Technical project direction 


with emphasis on system engineering 


If interested in this staft opportunity, write 
J. R. Rogers, Chief Engi , Preliminary Development Staff 


Honeywell 


AERONAUTICAL 2600 Ridgeway Road, 
DIVISION Minneapolis, Minn. 





Lame eee ee ee 2 





IN ALL INTERESTS OF AVIATION 


if You’re important, you either read 


AVIATION WEEK 


or you advertise in it, or both 
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ENGINEERS come to Minnesota 


. - » land of rewarding opportunity 
for you — and your family 


Ever lived in Mi ta? it's beautiful 
and unhurried. Here in Minneapolis, for 
instance, many of our engineers live in 
resort-like settings only 15 minutes from 
work and within easy walking distance of 
one of our 23 lokes and 16 golf courses. 
A short drive tokes them into wooded 
oreas where they'll soon go hunting for 
pheasants, ducks, geese and deer. 





Our people have time and opportunity for 
varied cultural and social activities too. We 
have a fine school system with a low pupil- 
teacher ratio—and the University of Min- 
nesota. We have a world renowned 
Symphony—and excellent art centers. 


You should be here with your family. And 
you can be—os a top level engineer with 
the Mechanical Division of General Mills. 
You'll work on the nation’s most current 
and vital defense and industrial projects. 


You'll be associated with recognized leaders 
in fields of advanced technology. You'll 
be equipped with modern laboratories and 
equipment. And you'll enjoy long-range 
security with one of the nation’s most stable 
companies. 


ONE OF THESE ENGINEERING POSITIONS 
COULD BE OPEN TO YOU RIGHT NOW 


SYSTEMS ENGINEER to supervise senior level 
technical personnel in engineering development. 
PROJECT MANAGER for electronic countermeas- 
ures development project 

SENIOR LEVEL ELECTRICAL OR OPTICAL 
ENGINEER for advanced engineering analysis and 
design of military reconnaissance systems. 
SENIOR LEVEL ELECTRONIC ENGINEER for 
‘reative development of guidance and navigation 
Vast etna 

SENIOR LEVEL ELECTRONIC ENGINEER for 
advanced engineering in electronic pulse and 
transistor circuit development 

ELECTRICAL ENGINEER OR MATHEMATICIAN 
to do logical design on special purpose digital 
om puters 

PROJECT ENGINEER for electronic product de- 
sign of missile instrumentation and radar systems 
DEVELOPMENT ENGINEER to perform reli 
ability analysis and prediction 

if you have from 3 to 5 years experience in any 
of the above fields we'd like to tell you more 
about opportunities with General Mills 

today for all the facts We'll keep vour inquiry 
in strict confidence 


G. P. Lambert, Manager Professional Employment 


MECHANICAL 
DIVISION 
2003 E. Hennepin 
Minneapolis 13 
Minnesota 


VTOL 


Unusvally interesting design and develop- 
ment positions available in: 
AERONAUTICAL ENGINEERS 
AERODYNAMICISTS 
STRUCTURAL ANALYSIS ENGINEERS 
SYSTEMS ENGINEERS 
ENGINEERING DRAFTSMEN 
For immediate work on New Prime VTOL 
Aircraft Development Program. 


Send resume to: 


DOAK AIRCRAFT CO., INC. 
22309 So. Western Ave., Torrance, Calif. 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 











Corporate Pilot 


We are seeking pilot, for a Cessna 310, with a 
minimum of 4000 hours and fully competent to 
handle high density area 1FR flights. This assign- 
ment will not require full time flying, therefore, 
other duties will be assigned depending experience 
and background to provide full time regular em- 
ployment 

Give full details of flying experience and previ- 
ous employment in your reply. 


Replies to: 


Dr. G. A. Downsbrough, President 
Boonton Radio Corporation 
Boonton, New Jersey 











ELECTRONICS 


EXECUTIVES 


A nationally known California engineering organization needs addi- 
tional engineering strength in the electronics field, because of recent 
expansion and continued diversification. They need engineers with 
demonstrated technical competence and leadership ability. These men 
are experienced in R & D guidance and controls with emphasis on electro- 
mechanical systems for extreme environmental conditions. 


CHIEF ELECTRONICS ENGINEER 


Support organization executives in management of electronic controls 
development. Should be experienced in electronic controls design and 


development. 


SYSTEMS ENGINEER 


Requires a project engineer experienced in guidance and controls with 


one of the missile prime contractors. 


Write in confidence to: 


William B. Avery & Associates 


Management Consultants 


936 Huntington Drive 


San Marino, California 


ATlantic 4-4590 








To EMPLOYERS 
Who Advertise 
for MEN: 


Frequently, when there are many ap- 
plicants for a position, only the most 
promising letters are acknowledged. 
The other applicants never know 
whether their letters reached a pro- 
spective employer or not. These men 
often become discouraged, will not re- 
spond to future advertisements and 
even question their bona fide character. 


Every Advertisement Printed in the 
Employment Section Is Duly Authorized. 


You can help keep our readers inter- 
ested and get better returns to your ad- 
vertising in this section if you acknowl- 
edge each reply—in plain envelopes, if 
you wish. 


Classified Advertising Division 


McGRAW HILL PUBLISHING CO., INC. 


“Put Yourself in his place.” 
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EMPLOYMENT OPPORTUNITIES 











ADDRESS BOX NO. REPLIES TO: Bow. No. 
Classified Adv. Div. of thia publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO §: 68 Post 8t. 





POSITIONS VACANT 
Helicopter—Pilots and Mechanics. Leading 
Company needs pilots with a minimum of 750 
Helicopters hours. Also licensed A & P's 
with Helicopter Maintenance experience. For 
full information write Rotor-Aids, Inc., P. O. 
Box 1850, Ventura, California. 


Production Manager for Aircraft instrument 
Shop, doing mfg. & overhaul work. All in- 
quiries kept confidential. Karnish Inst., Inc., 
Lock Haven, Pa. P-2056, Aviation Week. 


A Western Canadian Aircraft Maintenance 
Centre requires the services of a “top” 
qualified aircraft communications and radio 
navigation systems technician to organize 
and operate a Radio shop, capable of pro- 
viding the finest electronic, maintenance and 
installation work. The applicant chosen must 
be thoroughly experienced on all types of 
aircraft equipment, including auto pilots and 
weather radar, and possess a pleasant per- 
sonality. Reply giving full details of experi- 
ence and starting salary expected to: P-2131, 
Aviation Week. 


POSITIONS WANTED 


ATR SMEL Sucesfi. sales/m Bckgrd. De- 
sires Exec/sis pilot-future. Single 30. PW- 
2108, Aviation Week. 


Company Flight Crew—Pittsburgh company 
discontinuing flight operations. ighly quali- 
fied ex-airline captain and co-pilot available. 
Rated in most business aircraft up to DC 7. 
Write or wire Executive Director of Per- 
sonnel PW-2153, Aviation Week. 


ATR Pilet Age 37-——-10,000 hrs. Recently 
completed scheduled international contract. 


PROFESSIONAL PERSONNEL REQUISITION 





CONTROLS ENGINEERS 


Marquardt’s Controls and Accessories Division has estab- 
lished a position of leadership in the field of system 
controls. Developing controls with high iability; fast, 
precision response and extreme environmental capabili- 
ties provides challenge to creative engineers. If you have 
appropriate education and experience, investigate these 


job opportunities. 


DESIGN— To create components for pneumatic and 
hydraulic control systems. Work ranges from wig? piston 
actuators to complex speed computing devices. All designed 
for high sone teny fast response, extreme environmental 
conditions and light weight. Should be experienced in ma- 
oune fesign and have an understanding of basic design 
analysis. 


ANALYSIS — To investigate aircraft and missile con- 
trol problems through the application of analysis methods 
in mechanics and dynamics, heat transfer, compressible 
flow, and servomechanisms. Position offers opportunity for 
creative engineering. 

CONTROLS DEVELOPMENT— Opportunity to create workable 
controls components. Must have a “feel” for hardware and 
desire to undertake broad engineering responsibility. Oppor- 
tunity to solve “on-the-spot” en anonveng problems utilizing 
pneumatic and hydraulic control analysis techniques. 
For additional information, please write: . 
Mr. Floyd E. Hargiss, Manager —— 
Professional Personnel, Dept. A-9 

uardt Corporation 


Marq ; 
iSecaiens A farquardt 


CORPORATION 


DC-3 DC-4 C-46 Desires flying position. PW- Pomons, Califor Ogden, Utah 
2164, Aviation Week. adton Gone , corp. 
. a ~ - : ; a 


BUSINESS OPPORTUNITY 


Research & mfg. Co. desires financial assist- | 
ance on outer space project. Have answer | 
to interplanetary travel. Our patent pending: 

experiments and latest project will prove 

this. BO-2148, Aviation Week. 








WANTED 


Atsptane Wenteds Tuts © © on Lon Ran e 
lease. If option to buy offered, sate option 


price after lease expires. Replies: Safe Flight 
Instrument Corp., 4 Water Street, White 


amare Technical Planning 


What is 
your problem? 


Competent men for your 














HONEYWELL’S Aeronautical Division 
offers a professional opportunity 
on its Advanced Systems Planning Staff. 





This division has major contracts for guid instr tation and automatic centre! systems 
for space vehicles, missiles, drones and aircraft with NASA and each of the military services 


The man selected will participate in determining the future program ef the division in the 
same fields and in new systems and product fields. He will identify areas of opportunity arising 
from military planning and civil aviation requirements, and will recommend programs for 
capitalizing on these opportunities. 

The man will have strong experience in operations analysis for weapons systems, in research 
or development of complex automatic control systems and/or in technical direction of such 
programs as a member of military agency or prime contractor. His technical specialty mey 
include navigation, tracking, detection, fire control, bombing or ¢ icati with an 
appropriate academic background. 


staff? .. . employment? .. . 
or are you looking for—or 





offering—a business oppor- 


tunity of special interest to 
readers of this publication? 7 tntevected te Gils ote eppetualty, wie 

dl 3 J. F. Healey, Director of the Advanced Systems Planning stoff 
You can get their attention 


—at small cost—through an 


advertisement in the Employ- Honeywell 


ment Section of AVIATION || AERONAUTICAL Dept. C, 1433 Stinson Bivd. N. E. 
WEEK. DIVISION Minneapolis, Minn. 
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SEARCHLIGHT SECTION wveensinc 


f IPMENT 


inches—to o page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style. 


per inch for all advertising appearing on 
bosis. Contract rates on request. 


ADVERTISING INCH is mecsured % inch vertically on one column, 


. 


average asa 


UNDISPLAYED RATE: 
$2.70 a line, minimum 3 lines. 
line. 


To figure advance payment count 5 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 














NOTICE OF SALE 


Douglas DC-6 (YC 112A) Aircraft 
exclusive of engines attached but 
with four Pratt and Whitney R- 
2800-34 aircraft engines and four 
spare Pratt and Whitney R-2800- 
85XA aircraft engines. 


To be sold to highest and best 
bidder pursuant to court order, 
11 A.M. July 31, 1959, south door 
of Federal Building, 300 N.E. Ist 
Ave., Miami, Dade County, Fia. 


For further information contact: 


G. Hugo Whitehouse, 
Special Master 
501 Ingraham Bidg., 
Miami 32, Fie. 
FR 4-4210 





Sole 
Overhau! 


ENGINE 














FOR SALE 
Truck Mounted Air Conditioner 


For Aircraft Heating—Cooiing— Ventilating 
Unit on 1959 Int'l. Harvester A-132 Chassis with 
BD-264 Engine and Power Takeoff. 


Coolti with Carrier 35-Ton Compressor 3500 cfm 
air 12° External SP. Aircooled Condenser. 
Heating with janitroi 500,000 btu gasoline heater 
2250 cfm air, 12” External SP 
With 25 ft. 12” 1D insulated flexible duct 
Above unit a new production prototype being of- 
fered at fraction of original cost. Available for 
inspection and demonstration. 
CONTACT 
Hussmann Aircraft Division 
819 E. Taylor Ave., St. Lovis 15, Mo. 











AERO COMMANDER-680 


One owner manufactured August 1956. Total Time 
1100 Hours; Modified Engines; Seven Mlace. Re 
licensed March 1959. Custom Radio including 
ARC-210 Transceiver Dual ARC Omni's, Dual 
ADF’s, L-2 Auto Pilot Fully instrumented 
many extras $66,500 Terms 


Inquire, Atwood Vacuum Machine Co 
Rockford, Ill. 




















WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 





























A. B. MURRAY CO. INC. 
esT ree 

AIRCRAFT 

STAINLESS STEEL 

TUBING FROM STOCK 


Elzapeth, N. 4. «© Bristol, Pa. « McKeesport. Pa 





FOR SALE 


IMMEDIATE DELIVERY 
North American 
AT-6’s—T-28's—B-25's 
Douglas Boeing Twin Beech 


B-26’s B-17-G’s (C-45-H’s 
THOMPSON AIRCRAFT SALES 


2626 E. Washington St., Phoenix, Arizona 
Phones BR 5-5479 or 5-9297 
“World's Largest Dealers In Surplus 
Military Aircraft’ 


' This service is aimed at helping you, the 
| reader of “SEARCHLIGHT,” to locate sur- 


| plus new and used aviation equipment. 


| pany letterhead to 


| Searchlight Equipment Locating Service, 


| COMPANY . 








Searchlight EQUIPMENT 
LOCATING Service 


NO CHARGE OR OBLIGATION 


Not currently advertised. (This service is 
for USER-EJYERS only) No charge or obli- 
gation. 

How to use: Check the dealer ads to see if 
what you want is not currently advertised. 
if not, send us the specifications of the 
equipment and/or components wanted on 


the coupon below, or on your own com- | 


SEARCHLIGHT EQUIPMENT 
LOCATING SERVICE 
c/o Aviation Week 
Classified Advertising Division 
P.O. Box 12, N. Y. 36, N. Y. 
Your requirements will be brought promptly to 


the attention of the equipment dealers adver 


tising in this section. You will receive replies 


directly from them 


c/o Classified Advertising, AVIATION WEEK 
P. O. Box 12, N. Y. 36, N.Y. 


Please help us locate the following equipment 


NAME... 


STREET 


city eee ve STATE 
7/20/59 
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FIREPROOF 


... With Skydrol-resistant cover 


Construction: Fluorofiex®-T tube, 
AISI Type 304 stainless steel wire 
braid, specially impregnated asbestos 
shield which resists hydraulic and 
cleaning solvent fluids. Dash 4 
through —24Z with swaged type or 
Seal-Lock*reusable fittings. +1rede ters 


dept. 282 RESISTOFLEX Corporation, 


Roseland, N.J. 








RESEARCH AND 
DEVELOPMENT 
ENGINEERS AND 
SCIENTISTS 


Exceptional opportunities in 
the field of thermodynamics. 

At least five years experi- 
ence or training required, 
Must have knowledge and 
understanding of theoretical, 
experimental work and abil- 
ity to direct activities of engi- 
neers in the following areas: 


Aerodynamics Heating 
of Aircraft Structures 
Gas Dynamics of Real 
Gases 
Thermodynamics — 
Engineering, Chemical, 
Statistical 

Heat Transfer 

Gaseous Radiation 
Hypersonic and Space 
Vehicle Design 


For more information please 
write to: Mr. A. G. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 


Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 
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SETTERS 





Sayen and Quesada 


Bouquets to Aviation Weex for publish- 
ing Mr. Sayen’s and Gen. Quesada’s letters 
in the June 29 issue (p. 79). Gen Quesada’s 
forthright answers to Mr. Sayen’s accusa- 
tions are, in my opinion, an, example of the 
high standards that Gen. has set 
for himself and the Federal Aviation Agency. 
U.S, aviation needs men of Gen. Quesada’s 
ability and integrity. We United States 
citizens and taxpayers should be thankful 
that Gen. es sgt chosen to gnide 
the Federal Aviation Agency through this 
difficult period of modernizing our woefully 
i uate and antiquated aircraft control 
P ures. Kudos to Gen. Quesada for 

is intelligent handling of a difficult situa- 
tion, 
Wisvur L. Coats 
Colorado Springs, Colo. 


It is sad to think that such a well edu- 
cated, independent, and professional group 
as our airline pilots must be represented by 
a violent one-sided partisan such a Clarence 
Sayen. 

His public statements differ from a 
teamster local’s rabble-rousing flyer only in 
Sayen’s superior grammar.  presump- 
tion of innocence of all union members 
(remember his specious defense of the pilot 
who defied air traffic control and changed 
altitude in violation of his IFR clearance?), 
the reckless accusations and the general 
venom are all there. 

A salute to Administrator Quesada who, 
with remarkable restraint and dignity, has 
shown the light of fact and reason on Mr. 
Sayen’s tirade. 

Henry B. Rose 
East Hartford, Conn. 


While your writer does not believe he 
holds all of the answers to the problems of 
safety in the field of aviation, but from 
time to time has owned six airplanes, has 
over 1,400 hr. first pilot time, a subscriber 
to your periodical since Vol. 1, No. 1, 
member of the Ohio Aviation Board the 
past five years, and cannot resist getting 
into the act with Mr. Sayen, the self-ap 
pointed spokesman of the gold-plated 
union, who reflects the truck driver’s mind 
but very probably not the mind of most of 
those engaged in his occupation. 

Unfortunately, there are those numbered 
among the airline pilots, resplendent in their 
blue uniforms with many gold stripes around 
the sleeves, who like to go back to the pas 
senger cabin and permit the “unwashed” to 
fawn upon them and genuflect before such 
genius, forgetting entirely there are many 
other airplanes in the air that have a legal 
right to be there. While it is the duty of 
such others in the air to watch for Mr. 
Sayen’s airplane, he seems to be unaware 
of any responsibility that he should watch 
for others. He reminds me much of the 
doting mother at military school who ob- 
served that her son was the only one in 
“ as the class marched by. 

Vhile it is a long step from flying 450 


114 


Aviation Week welcomes Sante 
of its readers on the issues in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


hp. to getting into a jet airplane, Mr. 
Sayen didn’t start out in a jet airplane and 
neither did anybody else, and those of us 
capable of making a living through means 
other than being a glorified chauffeur but 
who also possess the talent and some expe- 
rience in the field of flying, seem to feel 
Mr. Sayen’s position can be met through 
his frequent necessities to go to the pas- 
senger cabin by making the duration of his 
fight something less than 12 ‘hr. at a stretch, 
then let him sit tight while he performs the 
duties for which he is being paid approxi- 
mately $25,000 a year. Perhaps, too, if 
Mr. Sayen is suffering from such disfunc- 
tion of the kidneys as requires so many 
trips to the passenger compartment, his 
qualifications to remain as a pilot should 
be reviewed. 

As the courts of our land have so often 
said, ““The danger to be perceived defines 
the duty to be obeyed.” 

James C. Baccorr 
Attorney at Law 
Dayton, Ohio 


Editorial Position 


After a number of years reading through 
the pages of AW, I am unable to decide 
whether AW is pro this or pro that or anti 
this or anti that. Actually I strongly suspect 
that AW is none of these (Clarence Sayen’s 
views to the contrary notwithstanding). 

Congratulations to AW and to George 
Baker. To AW for its forthright editorial 
policy based on fair and factual reporting; 
to George Baker for his forthright and fac- 
tual statement before the New York So- 
ciety of Security Analysts (AW June 29, 
p. 33), a statement that has long waited 
to be voiced by a man of his position in 
the air transport industry. 

Craupe CoaKkLey 
Trevilians, Va. 


Life Valued 


Re Kenneth L. Dean’s letter (AW 
June 15, p. 118): 

1. Mr. Dean consistently ignores the 
times you have stuck up for the airlines. 

2. He also ignores engine facts which 
science students are well acquainted with 
before finishing college. 

3. His letter is so emotionally charged 
that if this is his normal manner of han- 
dling difficulties, I would not wish to fly with 
him. When I fly I expect the pilot to be a 
mature individual. My life is valuable to 
me. 

H. L. Exrman 
Brookline, Mass. 


Contents Page 


There is nothing that irritates me more 
than “the buried Table of Contents.” You 
did an extraordinary burying job in your 
issue of June 22. It took me at least three 
minutes to find the Table of Contents on 
p. 67! I kmow the theory that lies behind 
this belated index, but I think there are 
more disadvantages than advantages. For 
example, I'm sure I couldn't give you the 
name of a single advertiser on pages 1 to 
66, unless = vl it were Linde Union 
Carbide who appears on p. 66—opposite the 
Table of Contents. 

However, this is but a small point. You 
have a fine book and your editorials are the 
most! Georce Dasnnau 

Supervisor, Technical Publicity 
Fischer & Porter Co. 
Hatboro, Pa. 


Hard Missile Bases 


In reading your magazine I have become 
increasingly disturbed by the increase in 
articles on “hardening” and “hard” missile 
sites. This is not criticism of your coverage 
but rather grave concern that this philos- 
ophy is becoming strongly entrenched 
among the various agencies responsible for 
USAF missile development. The reason for 
my concern is this: a missile in a hole is not 
airpower, it is merely glorified coastal ar- 
tillery. 

To find support for my assertion consider 
the body of literature concerning airpower, 
from official USAF air doctrine to the writ- 
ings of Douhet, Seversky and Mitchell, and 
try to recall airpower ever being separated 
from mobility. In many of the earlier writ- 
ings, airpower was largely justified because 
of its mobility. Until such time as an air- 
bome hole in the ground is developed, my 
assertion is supported by the most respected 
aviation writers and thinkers. 

It is interesting to note, perhaps because 
of years of the “Maginot minds” and 
“high over-pressure heads” type of accusa- 
tions, that the Army has stressed mobility 
in most of its missile systems ,and left 
“hardened” out of its vocabulary. Along 
this line, it is pertinent to point out that 
a road-based missile could move 240 mi. a 
day, a ship-based missile 720 mi. a day, 
while our hardened hole just sits there. 
This is the mobility of airpower? 

The ALBM concept shows a trend back 
to airpower and is highly welcome and 
should be vigorously supported. However, 
the danger of the fixed missile is not past 
and will not recede until it is recognized 
that Atlas, Titan, Minuteman and their kin 
are in no way ultimate weapons or the most 
desirable, but only interim stages in the 
development of a missile firing, nuclear 
powered, airpower weapon system. The 
way to space is through the air, not into 
the ground. Let's hope that 10 years from 
now our inverted silos are filled with 
grain and our missiles are in aero-space where 
they belong. 

Captain, USAF 
San Francisco, Calif 
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Mission accomplished... 


Because the nation’s very existence may depend up-_ Air Force’s BOMARC Missile Ground Support Sys- 
on the reliability of our interceptor missiles, it is tem is safeguarded by production and field tests us- 
imperative that each and every component and ing LFE ultra-stable microwave oscillators and LFE 
equipment be _ tested 
thoroughly, accurately 


and dependably. 
The reliability of the ceptionally high reliability existed. This is but one of 


microwave stability testers . . . instruments created 
and manufactured by LFE because the need for ex- 


microwave components’ many creative contributions to the nation’s defense 
and equipment used in the resulting from LFE Leadership from Experience. 


Leadership Jrom Experience 


LABORATORY FOR ELECTRONICS, INC. 1079 COMMONWEALTH AVENUE * BOSTON 


ENGINEERS: LFE offers outstanding employment opportunities in 
Navigation, Radar and Surveillance, and Computer Systems and 
Components. 
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HIGH GAIN, HIGH POWER, HIGH EFFICIENCY 








